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FOREWORD 



Technology is transforming the way higher education goes about its 
business— that is, its missions of teaching, research and public service. Rapid 
advances in information and conununication technologies have meant 
profound changes in how we learn and what we learn. 

Along with these changes has come the need for more understanding 
of how these new learning and teaching tools can be most effectively 
developed and applied in higher education and a need for greater 
coordination. The Western Interstate Commission for Higher Education 
(WICHE) sees a significant role for regional resource sharing in this regard, 
and it has pursued that objective for a number of years. 

Initial efforts by WICHE were to gauge the direction and the extent 
of activity in colleges and universities in planning, developing, and using 
technology to enhance and expand access to quality postsecondary 
education. We learned that planning to integrate technology in admin- 
istration and instruction was occurring somewhat at the campus level and 
less often, if at all, at the system or state levels. Moreover, the planning 
generally focused on the hardware and overlooked careful examination of 
policies that would be required to ensure that the technology would be 
used most effecti^^ely and in a cost efficient manner 

This volume provides a beginning for state and campus policymakers 
to understand the scope of the policy issues relating to the integration 
of information and communications technology This book is addressed 
primarily to those with policy development responsibility at the state level. 
These include the chief executives and staff members of statewide higher 
education governing and coordinating boards and members of the state 
legislative and executive branches who have responsibility for higher 
education and telecommunications decisions. In a less foimal way, we assume 
that many individuals in multi-campus system offices and individual campuses 
who are involved in the process of state decisionmaking can benefit ft'om 
this publication. , 
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A number of dedicated professionals from the higher education, 
technology, and legal fields contributed their time and expertise to this 
publication. They are the thirteen authors whose works follow They 
represent a committed and talented group of people who share the 
excitement that technology offers and also are well aware of the new and 
difficult policy questions that higher education officials will have to address. 
To each of the authors, our greatest thanks for your excellent work and 
contributions. 

WICHE would not have been able to assemble this group of authors 
without the support from the project's funders. The Frost Fbundation, Ltd. 
was the principal funder, and we are especially grateful to its president, 
Edwin E Whited, and to Theodore Kauss, the foundation's executive director, 
who from the start of this project has been an interested and supportive 
participant. Special thanks also goes to Mary Leslie and the Pacific Telesis 
Foundation, and Jane Prancan and U S West whose contributions also 
supported this work. 

Special thanks and recognition are due the following staff and 
consultants: Richard W. Jonsen, WICHE's deputy director, who identified 
the need and developed the concept for this book, MoUie McGill who 
served as the overall publication editor and coordinator of the project, 
Ronald J. 1\imer, from the University of Missouri, who participated in the 
conceptualization and critique of several chapters, Kathleen KcUeher who 
provided excellent editorial assistance in the preparation of the final 
manuscript, Joyce Long who designed the cover and layout of the book, 
and Dorothy Read, for her exceptional assistance in preparing the typed 
manuscripts. 
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STATE HIGHER EDUCATION 
POLICIES IN THE INFORMATION 
AGE: AN INTRODUCTION TO THE 
ISSUES 



Robert G. Gillespie 
Richard W Jonsen 
John P. Witherspoon 



H IGHER EDUCATION is the linchpin of the Information Age. Colleges 
and universities have unique capabilities to generate and use information 
(a fundamental, expandable, renewable resource), develop its associated 
technologies and apply it for the benefit of humankind. The research 
functions of higher education spark changes in the technical, intellectual 
and business sectors. The teaching, training and retraining functions of higher 
education spark critical awareness and thinking in individuals who are leaders 
of tomorrow. 

The Information Age coincides with a time of intense introspection 
about the quality of the curricula in posti>econdary education and heightened 
awareness of the crucial role higher education must play in an increasingly 
international society and economic marketplace. Consider the following 
issues: 

• If the U.S. is to retain a tc "hnological edge and improve its position 
in the emerging global market, universities must create active and 
imaginative programs of research in science and engineering fields that 
are related to the advancement of information/communications 
technology 

1 
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• With so many new occupations dependent upon a working knowledge 
of the latest information/communications technology, institutions of 
higher education must be prepared to provide career-long instruction 
and reorient curricula towards a clientele that is older and more 
experienced than the traditional 18- to 22-ycar-old student population. 

• Institutions of higher education must also reach out to previously 
underserved students now that technology offers further means for 
reaching these students. Colleges and universities must make education 
more widely available in locations other than the traditional campus 
setting to meet the continuing education needs of professionals. 

• Tne overwhelming proportion of new jobs created during the last decade 
have been in information and service categories. The college curriculum 
must respond by offering courses that critically evaluate and appraise 
the advantages and disadvantages of moving towards "an information 
economy'' 

• With respect to the problem of "information rich" versus "information 
poor" sectors, curricula of higher education must critically appraise 
attendant social and political problems, offer approaches to evaluate 
the costs and benefits and recommend policy that is in the best interests 
of society. 

• Institutions of higher education must further cultivate relationships with 
business and consider the different types of jo.nt ventures that are 
available to higher education and industry 

A Rationale for Planning and Integration 

The foregoing discussion suggests some areas where higher education 
institutions will play a kc7 role in providing the transition to an information 
economy and global marketplace. Yet, only in select cases is the higher 
education enterprise prepared to take on such a challenging role. As exciting 
and numerous as the opportunities are, they arc in danger of not being 
realized because the policies that have served higher education in the past 
are ineffective in the Information Age that we are entering. The new 
technologies raise a number of policy and planning issues that policymakers 
and educators alike need to address. 

"Integration" is an expression of the Information Age which refers 
to a critical component of planning for the development and use of 
technology in higher education. Integration— a concept of imusinj; the 
technological hardware, software, applications, training and management 
throughout the entire higher education enterprise— requires a clear 
statement of the link between institutional goals and the capabilities of 
the new technologies, on one hand, and the support and involvement of 
administrators and faculty, on the other. Ideally integration should occur 
at multiple levels: 
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• Technical integration is the capability to electronically link different 
technologies, making it possible to have electronic systems of 
communication such as electronic mail and computer conferencing. 

• Data integration involves the coordination of numerous files, such as 
student records, payroll records, alumni records and integrating them 
into a centrally administered file. 

• Functional integration refers to the ability to take advantage of technical 
and data integration in such a waj' that the functions of the university'— 
teaching, research and administration— cau be interconnected, 
coordinated and accessible to a rariety of users throughout the system. 

Policymakers and educators must encourage integration at the campus, 
system and state levels. Successful integration, particularly at the functional 
level, requires considerable planning, coordination and communication 
among all departments (or campuses). If information- and communications- 
technology-based systemj; are developed in a piecemeal approach, the 
opportunities for impro\'ed quality of instruction, increased productivity 
and possible cost savings may be lost. 

As important as is the need for the integration of technologies with , 
one another and into the functions of higher education, a central concern/ 
of this publication is the development of appropriate new policies that; 
will create an environment where technologj' supports overall stat^<^ 
educational objectives. Tliese are discussed below. 

New State Policies 

Tliere is clearly a need for state policies that direct how new learning 
technologies are to be best integrated at the institutional and system levels. 
Tliere is also a responsibility that the state play a more active role, albeit 
one that is tempered with caution, intelligence and a recognition of the 
complexities involved. 

Policy development takes place in a fnimework of implicit or explicit 
state interest in higher education. State interest addresses viiried issues of 
equity, access, efficieniry in the use of state resources, diversity and quality. 
Each of these concepts is relevant to the integration of information 
technologies into higher education, and each of these concepts raises 
questions for policymakers as they consider the optimal outcomes of 
integrating new technology into higher education. 

• Equity. States need to be concerned about the equitable use of learning 
technologies in higher education. If they are used primarily in 
educational activities that are required to be self-supporting, will people 
who cannot pay be denied their use? 
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• Access. How can state policies encourage the use of new teclinologies 
to ni:ike programs a\''ailal)le to underserved clienteles, such as adults 
in rural areas and honiebound persons? 

• Efficicfti tisc of state resources. If educational excellence demands 
that colleges and universities employ learning technologies in their work, 
what policies will encourage innovative approaches to iastruction and 
research as well as cooperation among institutions? 

• Diversity*. IHihlic policy has emphasized diversity of institutional t)pe 
in higher education, such as research universities, comprehensive urban 
iastitutions, and community and technical colleges, However, emplKusis 
on diversity* has not extended to the meaas and content of instniction. 
Can state policies encourage innovative uses of new information/ 
communications technologies to promote greater diversity in program 
offerings and content? 

• Ecoftomic (iet^elopmeitt. ImproNing educ^ation at all Icn'cls strengthens 
a states competitive j.osition in attracting new industry; particularly 
high-technolog)' industr)'. In many states, this has been the motivation 
to develop technologj'-based academic programs, particularly in 
engineering and business. Cin state policies encourage higlier education 
to develop programs that make the state competitive and attract industr)' 
by training its students so that they have the skills in demand today? 

• Quality. As information technologj' becomes integrated in all :Lspects 
of higher edut^ation, achievement of excellence will become the 
principal motivation for using it. Can state policies encourage the 
enhancement of instructional qua'ity through use of new technok)gies? 
Can the traditional role of the faculty be effectively preser\'ed and 
integrated into the use of new technologies? 

Polity development is accomplished in the course of canning out 
traditional ftmctions of budgetar) oversight, coordination, program review 
and regulation. 'Ilie following chapters focus on the content of needed 
new policies, recognizing that the development and cecution of those 
polities involve a host of players and, most important, a need for leadership. 

Synopsis of Book 

Ik'tause new tethnologies arc being integrated into higlier educ:uion 
in a somewhat haphazard fitshion, new polities are needed to rationalize 
the protess. 'fliis book identifies the kinds of policies that will pronde 
a hospitable environment for the appropriate and imaginative integration 
of new technologies into higher education. 

Chapter 2 identifies fundamental ways to improve the quality of higher 
edutation via new learning technok)gies. New technokjgies present 





opportunities to make students more active in the learning process, for 
example, ns well as pnnide them with additional resources to carr>' out 
research. 

Chapter 3 looks at the impact of technology on the functions performed 
by state higher education agencies— that is, coordinalio»^, regulation, 
piX)ducti\ity and quality control. Examples of some stat;* responses pro\ide 
some practical approaches to consider. 

Chapter 4 suggests some specific principles for developing a 
coordinated statewide plan for telecommunications. State agencies need 
to dc\'elop policies governing the use, control, operation and funding of 
telecommunications S}'Stems, and those policies should be closely integrated 
with assessments of the needs of higher education. 

Chapter 5 explains the impii:ations of Jiflerent kinds of financial 
burdens placed on states as a result of introducing new technologies into 
higlier education, llie alternatives presently available to finance the 
integration of ucv technologies into higher education are also described. 

Chapter 6 focuses on the crucial role that faculty members play in 
the successful integration of learning technolog- i\s into higher educition. 
By examining some success stories, it becomes clear that proper recognition 
must he accorded to faculty members who are incorporating learning 
technologies into their teaching. 

Chapter 7 advocates that states and institutions of higher education 
approach the new learning technologies as a business and take into 
consideration the legal iuspects of technolog>'4)ased courses and software, 
lliis chapter explains how, by concentrating on contractual and financial 
issues early in the process, the chances of successfully integrating new 
technolog}' into higher education are incre;Lsed. 

Chapter 8 promotes the "iea of cooperation between states and 
institutions of higher education for the purpose of securing state-level 
support for integrating infomiation/cohimunications technologies mto 
higlier education. 

Chapter 9 concludes thai the final element itrquired to su< cc*^<jfully 
integrate technolog> into the enterprise of highe;r education is one of state 
lc»vel leadership and suggests some actions that state leaders can initiate. □ 
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IMPLICATIONS OF INTRODUCING 
NEW TECHNOLOGIES INTO 
HIGHER EDUCATION 



2 



Mara Mayor 




JLn confronting both the technical and policy concerns that surround 
the introduction of the new and not-so-new telecommunications 
technologies in higher education, it is easy to lose sight of their educational 
potential. The true promise of the technologies is that they can provide 
new tools to ensure that students have access to an education of high 
quality. The purpose of this chapter is to identify some of the ways that 
the new technologies can improve the teaching and learning that occurs 
in our colleges. Within that context, it then suggests some of the concerns 
that fece policymakers who are attempting to integrate learning technologies 
into higher education. 

In assessing the ways in which the technologies can foster improvements 
in the quality of education, three broad categories of opportunity emerge: 

• rethinking the content and structure of courses and disciplines; 

• emphasizing the student as the center of learning; and 

• providing students with access to a degree program regardless of their 
physical location. 

Each of these categories deserves elaboration. 

Rethinking the Content and Structure of Courses and Disciplines 

Good teachers regularly think about how to teach a course so that 
a student's command of knowledge and methodology are increased. Less 
^^^quently, scholars in a field reconsider the design of the underlying 
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structure of the discipline itself, exploring whether new developments might 
require changes in the content and methodologies of the field. New 
technologies are beginning to foster such examinations at both the course 
and disciplinary levels. Consider an example of each. 

Lower division courses in history provide a good illustration of what 
is possible at the level of the individual course. Undergraduate courses 
traditionally involve a teacher, students and printed textb. Introducing the 
resources that can be made available through the technologies can 
significantly change the structure and content of the course. Imagine an 
undergraduate course about the American Civil War. Even today with a 
single videodisc able to store 54,000 frames of text or images, it is technically 
possible for the student to have ready access to photographs, drawings 
and reenactmeiits depicting life at that time. Diaries written by soldiers 
and civilians during the Civil War and secondary soi?rces that are now only 
available in very select libraries can all be nade available on laser discs, 
each of which can hold tens of thousands ol pages of traditional t'^xt. 

Videotape can further add to the student^s personal library, providing 
documentary and dramatic insights into the period as well. Computer-based 
simulations of all sorts could make it possible for students to take the 
roles of Lincoln or Grant, confronting the choices available to these leaders 
at crucial decisionmaking points. 

All of these resources are technically possible now. Once they become 
available, it is hard to imagine a teacher restricting students to printed 
material and the local college's limited library. As faculty members begin 
to incorporate such resources into the syllabi of their courses, they will 
of necessity begin to rethink how the content of the course can best be 
presented to take advantage of the new materials and analytical tools available 
to their undergraduate students. 

The availability of such resources will also have an impact on the shape 
of entire disciplines. In fact, it is already happening in some of the sciences 
and social sciences. In economics, for example, the availability of spreadsheet 
software and large data bases create opportunities for undergraduates that 
were previously available only for graduate students. Faculi nust rethink 
the order in which concepts are presented and modify the sequence of 
courses. 

The same type of innovation is beginning to occur in the humanities. 
Classics is a good example of a field in a heaKhy state of ferment. A group 
of scholars, centered at Harvard University but involving colleagues from 
across the country, is currently involved in a project to enlarge the resources 
for those who teach courses centered on the ancient Greek world, from 
Homer to Alexander the Great. Thc7 propose to use the storage capacity 
of laser discs and the interactive capacity of computers to make available 
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a huge body of information. They will use the discs to store primary texts 
(in both Greek and translation), secondary sources, maps, pictures, plans, 
aerial photographs and moving images. Their goal, however, is not simply 
to create a unique library, but also to design it in such a way that faculty 
members and students can easily access it. Moreover, they plan to put the 
design for discrete courses on discs so that students would have a structured, 
guided path through the material. Once resources and tools of such large 
scope are available, it will be possible and necessary for faculty to think 
about how the entire field should be structured and taught. 

The Student as the Center of Learning 

Courses that utilize the new technologies will require more 
responsibility on the part of the student, as well as call on the student's 
creativity By putting more emphasis on the student as the center of learning, 
use of the technologies can contribute to improvements in the quality of 
higher education. 

One approach is to give students more control over the speed and 
depth of what is being taught. Sophisticated computer-based materials that 
act as an intelligent tutor present this possibility For example, the 
Massachusetts Institute of Technology is currently developing computer- 
based exercises in five languages. These modules use sophisticated hardware 
and software that are powerftil enough to permit students to practice 
conversation. The exercises encourage natumi discourse by helping the 
students to understand the rituals in common speech and to place language 
in a cultural context. Students proceed at their own speed, practicing skills 
and exploring the complexities of the language. 

Another possibility is to give students access to new types of data 
bases, such as the one envisioned for classics, and permit them to make 
their own trails. The process is similar to what happens now in a library 
when students use the catalogue. They follow clues that take them from 
Socrates to Athens, and from there to the Peloponnesian War. If lucky, the 
students might also be able to wander through the stacks, browsing through 
whole sections of books thn are roughly in the area of the subject of interest. 

The same experience will be available with the new, on-line data bases. 
The crucial difference is that the range of resources is likely to be far 
more diverse. The student studying a Greek play, for example, will be able 
to sit at a terminal and move readily from maps of Greece and Athens 
to pictures of the Agora, and then to images from Greek vases that depict 
myths related to those in the primary work. The students will be able 
to analyze and synthesize various types of information, moving easily within 
^nd across disciplines. 
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The studcnt\s control over the way he or she learns is also heightened 
by creating new opportunities to work with other students or to 
communicate readily with faculty members. Relatively simple applications 
of tecnnology, such as electronic mail and computer conferencing, can easily 
be used to encourage such activities. Additionally new software is currently 
being developed that will permit students to share their writing with other 
sradents who, in turn, c?ji comment and raise questions via the computer. 
Tools of this sort will encourage the notion that the process of writing 
can be a collaborative Enterprise— as it typically is in the work world. Small 
teams of learners working together on projects can promote learning, and 
the new technologies— particularly those that are computer-based— foster 
an environment that encourages such collaboration. 

A Degree Regardless of Location 

Providing access to a degree program regardless of a student's 
geographic location is a third area in which the learning technologies offer 
new opportunities. Changing demographics make it increasingly important 
that institutions and states make education available in locations where 
it has not traditionally been available. 

The pool of students of traditional college age is shrinking. The Chronicle 
of Higher Education reports that the proportion of the labor force between 
the ages of l6 and 24 will shrink from 30 percent in 1985 to l6 percent 
in 2000 (Fields, 1986). As the labor pool continues to decline, higher 
education will be just one of many sectors competing for the interest of 
these young people. 

Simultaneously older workers are forming a significant source of 
potential students, including those who do not have a college degree, those 
who need additional courses to stay current in their field, and those who 
want a graduate degree. These people cannot attend classes during 
traditional hours. They require opportunities to learn that are not 
encumbered by time and space constraints. The new technologies offer 
several possibilities for long-distance learning. 

Many colleges have started to experiment with ways to reach potential 
students who have busy schedules. Some use television-based courses sent 
directly into the home or workplace. Some work with systems that use 
instructional television fixed services (ITFS) to send live pictures of on- 
campus lectures to off-campus sites. In some cases, two-way audio permits 
the student located at a aistance to participate in the discussion. Still other 
systems use slow-scan video to supplement the one-way video and two- 
way audio. All of these efforts arc effective, yet the number of courses 
offered by such means remains tiny compared to the number of courses 
^ taught by traditional methods. More can and will be done in the next years 
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to refine approaches that use the new technologies to overcome the barriers 
of time and distance. 

Creating electronic highways for delivering course materials is a pressing 
need. Public television is a logical highway, with the advantage of reaching 
about 98 percent of all homes in America. Yet, because of competing demands 
for finite air time, public television stations typically restrict their course 
offerings to a few hours a week. Cable television is another highway but, 
its availability is spotty, reaching only about 50 percent of households in 
the nation. 

The Public Broadcasting Service has recently initiated a new attempt 
to fill the gaps by launching the National Narrowcast Service (NNS). It 
uses public television's satellite resources to deliver courses to the stations, 
which then send them by microwave or cable to schools and companies 
that have receiving capability Thus NNS serves students and employers at 
the work site with educational offerings that rai.3e from undergraduate 
liberal arts courses to highly technical courses for specific groups of 
professionals such as nurses. 

Creating opportunities for making a college degree more accessible 
requires more, however, than increasing the physical availability of courses. 
Students also benefit ftx)m the chance to share ideas and interact. Telephone 
conferencing can provide an avenue, although it is some\\1iat constraining 
in its need to have all parties participate at the same time. Computers 
offer another avenue, with the advantage of fostering a conversation when 
the time is convenient to the participant. The potential is being encouraged 
by the New Jersey Institute of Technology, for example, which is embarking 
on a modification of their computer conferencing system vo make it easier 
to use for teaching purposes. When their system is complete, the software 
will be available to colleges that wish to adopt computer conferencing 
to teach full courses or to supplement courses. By providing students with 
more personalized interchange, the technologies can expand the 
attractiveness of education that is not delivered face to face. 

The availability of ftill-degree programs (as opposed to isolated courses) 
will also increase access to education for students who require flexibility 
Perhaps the most notable example of an effort to provide a full-degree 
program is the National Technological University Drawing on faculty from 
all over the country, it delivers courses in engineering for three master's 
dcgccQ programs to wor?'.sites around the country. It is a model with relevance 
for the undergraduate level as well. 

Issues that Need to be Addressed 

Even this brief description suggests the broad implications of the 
technologies for higher education, ranging from the shape of individual 
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courses to the structure of full degree programs. As educators and 
policymakers reach to achieve those possibilities, several concerns need 
to be addressed. 

It is critical that administrators at the college and state level be flexible 
in their approach to the technologies. Rigid standards will block precisely 
the kind of creativity that needs to be encouraged. Consider one example. 
Over the years, it became standard for a television-based course to have 
between 26 and 30 half-hour video programs. It is easy to conclude that, 
if 26 half-hour segments assured a certain level of quality in the past, then 
all future courses should contain 26 half-hour segments. 

But as toe technologies make possible a more diverse mix of formats 
for teaching, rigid formulas become confining. For example, what if a 
television-based course is combined with computer conferencing, so that 
the faculty member can converse with the students and teach via the 
computer? What if some of the course material is provided on audiocassette 
because its content does not lend itself to visualization? What if compact 
discs provide students with access to resources that enable them to carry 
out more creative analysis and writing? The combination of video with 
one or all of these approaches might be far more effective than printed 
material and the standard 26 30-minute video programs. Therefore, an 
environment is needed in which such possibilities can be tested. 
Policymakers need to be open to new ways to achieve quality 

Policymakers also need to encourage creative evaluation efforts to assess 
the impact of the new technologies in higher education. In the rush to 
try a good idea, with an eye to keeping costs low, it is understandable 
that evaluation gets little attention. Yet it needs to be recognized as essential 
if the strengths and weaknesses of the application are to be identified so 
that the next iteration can be stronger. Assessing the impacts on learning 
of the nrw technologies might require new approaches to evaluation, but 
the information gained will be worth the effort. 

Creating a reward system for faculty that recognizes creative teaching, 
including a willingness to experiment with the technologies, is also essential. 
While a few faculty are genuinely fearftil of the technologies, seeing them 
as a threat to their jobs or self-esteem, most are simply neutral. They must 
be helped to see that the technologies are constructive tools that can serve 
them and their students. Ways need to be found to educate the educators, 
and then to reward them for the commitment to teaching. 

Each of these concerns raises policy questions. 

How can standards be established to assure quality without blocking 
the development of innovative applications of new technologies that 
enhance learning opportunities? 
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• What stq)s can be taken to ensure that evaluation components are 
built into experimental applications of new technologies? Who pays 
for them? 

• What incentives can be provided to faculty members to encourage 
creative teaching as well as creative research? 

• To what extent can public policy determine faculty rewards? To what 
extent should it? 

As answers to these questions are sought, it is important to keep in 
mind the ultimate goal, which is access to an education of quality. □ 
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THE STATE ENVIRONMENT A 
CONTEXT FOR DEVELOPING 
TELECOMMUNICATIONS POLICY 



James R. Mingle 



T 

JL HE NEW telecommunications networks that can link campuses, faculty 
members, and students over great distances are compatible with the concept 
of state coordination. A concept of coordination that is advocated (but 
seldom adopted) envisions a fiilly integrated system of higher education 
operating at maximum efficiency. In the Utopian world of planners, only 
"necessary duplication" exists as the states simultaneously meet near- 
impossible demands for access, excellence, and efficiency. In reality, however, 
planners and the public have had to settle for far less than the ideal. Rather 
than implementing the grand coordinated strategy, they have settled for 
cycles of "turn-taking," with the priorities being access, excellence, and 
efficiency. What excites many state planners about the new technologies 
is their potential to contribute simultaneously to all three of these objectives. 
But potential and reality remain leagues apart. The new technologies have 
to be accepted, paid for, and utilized by the old bureaucracies. 

This chapter focuses on the dynamic interaction between trends in 
state government and trends in telecommunications technology. On one 
hand, factors such as competition and innovation in state funding policies 
in recent years have affected higher education*s ability to acquire and 
integrate new learning technologies. On the other hand, integrated systems 
of voice, video, and data are providing opportunities for state governmental 
agencies to be directly linked with institutions of higher education. This 
chapter describes the state's role in developing and promoting integrated 
statewide networks. 

15 
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The Changing Nature of Ci>orclinatioa 

State coordination of higher education is ''alive and well," according 
to its founding father, Lyman Glenny (\9S5 p. 1). It has survived :in 
unrdenting barrage of criticism over the } ars, and has now become 
institutionalized. All but a few states have either established some form 
of independent coordinating structure or strengthtned the ones already 
in place (Education Commission of the States, 1986). Ihey "do not do 
so capriciously'* says Glenny ( 1985, p. 1 ), but rather they do so in reaction 
to the "unseemly competition among the colleges and universities for 
students, for new programs and for funds." 

While many critics of coordination have charged it with "leveling down 
or "political intrusion," the origins of statewide coordinating and governing 
boards are exactly the opposite. By depoliticizing decisions in the funding 
of higher education, the states sought to protect higher education from 
political intrusion and at the same time create equitable fundinp systems. 
For the most part, coordination has been a holding action, aimed at trying 
to solve problems created in the past. The apparently irrational array of 
locations of programs and institutions in most states was no accident. Rather, 
it was the result of political log-rolling where the winners were often those 
institutions located in the districts of influential legislators. 

Always playing a catch-up game, state coordinators gained new tools 
and new powers in the 1960s and 1970s. State planners began dealing with 
a set of issues that now encompasses nearly every aspect of higher education, 
including academic standards, technology acquisition, and intercollegiate 
athletics. The tools of the trade and the lexicon of state coordination have 
now become familiar. These include role and mission statements that set 
guidelines for program growth and retrenchment; program approval and 
review processes (similar to accreditation reviews), used mostly for 
rationalizing growth, sometimes for quality control, and rarely for 
retrenchment, formula development aimed first at establishing equity and 
then at creating quality goals; capital expenditure priorities coupled with 
rigorous analysis to r'cnlace the old pork-barrel distribution system; and, 
more recently licensing and quast-accreditation legislation lo insure minimal 
standards among the growing number of new private and proprietary 
institutions \^^ich are seeking state approval in order to gain access to 
the wealth of the federal financial aid system. 

No organization charged with such disparate goals as access, excellence, 
and efficiency can be consistent over time. State boards are not. Viewed 
from the outside, they appear ambivalent and confused about their objectives. 
Should they advocate or regulate? politicize or analyze? confirm the status 
quo or force the new age? These are the questions which force state boards 
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to look not two ways, as Robe*: &erdahl ( 1971 ) claims, but many different 
ways in the pursuit of their agenda. 

In the 1980s state coordination headed in new directions. Border 
relationships increa^^cd in importance. Linkages with schools and industry 
became important. New groups and individuals emerged as important actors 
in policymaking. Staffers— ambitious and bright young pcwple— became 
ubiquitous in the state house and the governor's office. Blue-ribbon 
commissions competed with state boards to establish the agenda for higher 
education. An expanded executive branch added offices of economic 
development and offices of technology and communications to coordinate 
the new telecommunications networks that were being developed in state 
government. 

The 1980s has also witnessed a crisis in confidence of sorts. Partly 
the product of the spillover from educational reform of the schools and 
partly the product of higher education's lack of vigilance, the accountability 
movement of the 1980s has dramatically shaped the agenda of state boards. 
The ambivalence about the role of state boards is still there, however, as 
they attempt to monitor quality (tradition) and encourage innovation. 

Competition, Innovation, and State Planning 

State boards are sensitive to the trends, issues, and attitudes in the 
political sphere. As attitudes shift, so do the agendas and strategies of state 
boards. Tiie virtues of competition as reflected in deregulation of the airline 
and telecommunications industries have already had substantial effect on 
state policies of higher education. In states with highly regulated 
environments, institutions have gained new autonomy in the management 
of their affairs, especially in the management of funds, personnel issues, 
and purchasing (Mingle, 1983; SUNY, 1985). This new freedom has been 
won primarily from the executive branch of state government and its various 
bureaucracies. However, campuses have found themselves under even greater 
scrutiny in areas defined as policy (as opposed to management). Formerly 
sacrosanct issues are now being debated in public. Academic standards 
are a good example. Today, some state boards are very involved in setting 
admissions standards and in developing progression and exit standards as 
well. 

Due to the aggressive stance of state legislators regarding academic 
accountability, state boards are taking their cues from governors who make 
education central to the state agenda. Educational issues are thus quite 
visible in the 1980s, as is political involvement. Intervention by governors 
and state boards, however, is a new kind of political involvement. The free- 
market atmosphere has infected even the most regulatory-minded states 
and agencies. Competition has come to the public sector in the form of 
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"incentive funding/* that is» competitive grant funding, modeled after 
programs of the National Science Foundation and the Fund for the 
Improvement of Postsecondary Education. State boards arx: circulating 
requests for proposals (RFPs) that outline objectives and goals and ask 
institutions, as well as departments and individual faculty members, to 
present their proposals. Subsequently, these proposals go through a peer- 
review process. Funds arc used to leverage institutional change and 
implement state priorities. 

High among the priorities targeted by incentive funding have been 
the upgrading of equipment (usually compuier-relaced hardware and 
software) and, more* recently, the improvement of undergraduate teaching 
by, for example, encouraging the use of technology in new delivery systems. 
Wliile none of these state initiatives is on the grand scale of the Annenberg/ 
CPB Project, the mechanisms are' now in place to encourage a wide range 
of innovation. 

Technology, Divisions of Labor, and Status 

No concept has been more' basic to state coordination than the concept 
"mission differe^ntiation.*' It was problems such as "degree creep** and one- 
dimensional interpre'tations of excellence such as "the research university** 
that led state boards to establish formal guidelines for institutional growth 
and development. The mission statement, which spells out in varying degrees 
of detail what institutions can or cannot do, has become an article of faith 
among state planners. 

Mission statements have attempted to account for difiere'nces in 
clienteles served, resources available, and market demand. Thc7 have also 
been guided by something more* basic—the territorial imperative. Domestic 
tranquility has been the primary goal as state boards awarded their franchises 
for delivering such monc7-makers as off-campus, teacher education 
instruction or popular new professional programs, such as graduate 
engineering in urban areas and high-tech corridors. However, telecommu- 
nications could change this. A territorial franchise that provides teacher 
education to a local population makes less sense when one of the alternatives 
is a telecommunications network that includes central studio productions 
broadcast via satellite across the state. 

Will telecommunications systems affect how the status and power of 
institutions is perceived in the states? Without a doubt. For this reason, 
state telecommunications plans will be scrutinized closely by institutions. 
Will telecommunications systems further diminish the role of re'gional 
institutions or elevate a few so that they re'ceive new statewide missions? 
Richard Van Horn (1986), president of the University of Houston, argues 
that technology, through its information-sharing functions, is inherently 
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democratizing. Even the lowliest and most isolated institution will lr.ive 
the potential to access the world's finest libraries and most noteworthy 
faculties. 

Long-Distance Instruction 

Higher education is "unprepared for the superhighway'' which 
technology has laid at its feet, according to Clyde Ingle ( 1986), commissioner 
of higher education in Indiana. Despite a grcat deal of interest in long* 
distance learning technologies, utilization rcmaias spotty and demand 
relatively weak. Statewide inventories that v:crc taken to ascertain if 
institutions were intercsted in telecommunications found that they were 
primarily interested in data exchange and research. The West Virginia Board 
of Regents (1987), for example, found that iastructional uses of technology 
were ranked well below uses such as data and person-to-person 
communications. 

States have found that therc is interest in applying telecommunications 
to continuing education and in-service training. For quite some time» 
professional instruction in the health fields has been delivered in the 
workplace, and this practice is rapidly being adopted in the engineering 
field. In contrast, teacher education is a field in which education is not 
delivered at the workplace. At a rccent conference on technology, a 
participant w.ks asked what technologies were being used in his state to 
deliver instruction off campus. "The airplane," he aawcrcd, and then 
described how faculty members are flown to and from rcmote locations 
once a week. 

Students, especially undergraduates, overwhelmingly prefer to meet 
as a group to receive instruction. And, despite the greater cost and 
inconvenience, employees prefer the social interaction of the classroom 
Tlie market for longdistance instruction thus appears to be groups of workers 
receiving instruction at the worksite. 

To adjust to the demand for greater access outside of traditional 
institutions, state boards will need to expand their linkages with the business 
community and the local schools. Rather than coordinating campuses, they 
miglu be coordinating "instructional sites" located in offices and factones, 
*3igh schools could become the receiving point for both college-le\'eI 
instruction for accelerated students and for professional development 
training for higli school teachers. 

Integrated Networics 

State boards play an important role in the development and promotion 
of integrated, statewide networks that link data, voice, and video 
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communications to a large number of sites. 'Iliis is often carried out in 
conjunction \vth state offices of telecommunications, which can ha\-e similar 
goals for all of state government. 

The growing intca'st in networks has been stimulated by a number 
of factors. Deregulation of the communications industry has spurred 
competition among providers and resulted in wide range of technological 
innovations. Fiber optic cables carry extraordinary amounts of data and 
arc rapidly replacing copper wiring and microwave systems, at least among 
urban aa^as ^hat arc easily linked and wired. At the same time, new 
supercomputer centers ha\-e been established at sitcj; around «he country 
by the National Science Foundation (NSF). NSFs backbone network is the 
base for a number of regional networks connecting maror st:'te universities. 
Such networks not only make it possible to share resources, but also aid 
in the research process by connecting scholars in diffcrcnt locations wlio 
are* working on similar problems. State systems cai: provide ga(cw^.n to 
thi.K re-scarch networks and link less sophisticated institutions to a statewide 
network. 

Telecommunications networks are* Jinking state institutions of higher 
education, as well as integrating state government, tbere-by creating very 
efficient networks. In Indiana, for example, the state is developmg a backbone 
network that utilizes fiber optic cable that will eventually consolidate all 
stare agencies and public institutions of higher education into a single 
network. A telecommunications commission appointed by the governor 
found that such a s>'stcm would result in savings of 525 million to $250 
million over a len-j-car period ITie network vA\l be fully integrated and 
gre*atlj- incre'ase the \ideo capacity miiilable to higjier education. 

The New Jersey bcpartment of Higher Education included a priority 
re-quest for million in its Cscml j-car 1<88 budget to establish an 
intercampus telecommunications network that would link all the public 
and priN-ate degre*e-granting institutions in the state (Stohn, 1987). The 
committee that studied the issue concluded that such a network wx)uld 
contain escalating costs of communications by achieving economies of scale 
at a r'T.e when many institutions are attempting to upgrade their computing 
and ommunic^tions capabilities. A number of improvements arc expected 
with re'Spect to sliaring and accessing re-sources in a state which has alandy 
developed sophisticated library and student aid networks. 

The West Virginia Board of Regents wants to link thre-e major providers 
in the public sector: the state's colleges and universities, the elementary- 
secondary broadcasting authority, and the state's emergency medical 
services. Members of the board envision a fully integrated and coordinated 
network that will provide dedicated circuits for voice, video and data 
Q smission. Total cost of the program is estimated at over Sll million. 
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Siate Funding Systems and Telecommunications 

State funding of higher education is usually ( irectly related to workload: 
the more students taught, the more money ret-eived Implicit or explicit 
formulas and less formal appropriations mechanisms pay additional 
increments for additional students enrolled. This lelationship has been 
weakened in recent years, however, as states have protected institutions 
firom the brunt of decline in enrollment and pumped money into the systems 
under the aegis of "quality improvement." States that are unable to fully 
fund enrollment growth in popular institutions have allowed student tuition 
to rise as an offeet to declining per-student state support. The n? ix of different 
strategies has generally obscured the close relationship between 
appropriations and enrollment, and it has weakened the power of state 
funding formulas. Nevertheless, workload factors built into formulas 
continue to influence institutional behavior and worry advocates of distance 
learning. Are funding formulas and rules for determining workload acting 
as restraints on the use of instructional technology? It is a question which 
state boards will face quickly if they establish large-scale, distance learning 
programs. 

In 1985, the Texas Coordinating Board began a pilot program to deliver 
graduate teacher education programs via satellite (Whittington, 1987). Two 
institutions offered the classes, and seventeen others signed a participation 
agreement to offer credit for the courses. As Whittington (1987, p. 2) 
suggests, participation in the network requires substantial commitment on 
the part of the delivering institution: "Faculty must fly to the San Antonio 
uplink one night a week to conduct a three-hour class." To overcome this 
problem, the coordinating board has asked for funding of an expanded 
pilot project wliich would include additional uplinks and downlinks around 
the state. It should be noted that, while the institution offering the long- 
distance learning incurs substantial costs, the participating institutions 
offering the credit bear relatively few costs. Yet if formula-funded support 
for these enrollments were withdrawn, the motivation for participation 
would also disappear. Thus, the job of the coordinating board is to find 
the appropriate balance of support. 

Much of the funding of distance learning programs is found outside 
the regular operational budget. Since most instruction via television 
continues to supplement rather than supplant classroom instruction, there 
has been no pressure to devise new ways of determining workload. If the 
instructional mode involves additional start-up costs, state boards usually 
ask for special legislative appropriations to cover these costs. Or, as in 
Oklahoma, they have asked private foundations to cover start-up costs and 
then leveraged this support to pressure the state to add additional support. 
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With respect to developing their own telecommunications networks, 
some states are finding that with initial investments they have the potential 
for not only greatly expanding their capacities, but also realizing savings 
over the current lease-line arrangements. As it was discovered in Indiana, 
however, realizing such savings will call for a coordinated acquisition strategy 
that involves all of state government (Ingle, 1986). 



The Problem of Productivity and Quality 

Few fields, including the health field, have been as resistant to 
productivity improvements as higher education. However, there are several 
factors that could change this lack of concern. The federal government 
and state governments are reaching the limits of their spending power. 
TXiition— financed increasingly through student borrowing— has made up 
some of the shortfall, but this source of funding might also be reaching 
its upper limits. 

In light of pressures on appropriations and tuition, why is technology 
seldom viewed as a solution to the productivity problem? The standard 
answer has been that higher education— like many service industries- 
is labor-intensive. Furthermore, cutbacks in face-to-face contact between 
faculty and students have always been viewed as a decline in quality It 
e\'en seems that unqualified lecturers who teach in a traditional setting 
are preferred over more qualified lecturers operating at a distance. Access 
to a library generally means on-site access. These ideas are universally 
assumed in a variety of codes and standards established in state licensing 
laws, accreditation standards, and program review criteria. They can also 
be noticed as biases when state board members ask: "Is television instruction 
as good as regular classroom instruction?*' (One wag asked, "Is it also as 
bad as regular classroom instruction?") It should be noted that state boards 
reflect the dominant ideas and values held by institutions of higher education. 
Colleges and universities are status-maximizers, and to date they have not 
granted status to long-distance learning. 

A reason for resisting technology is "sunk costs," incurred in the past 
and not easily or quickly liquidated. These include land, buildings, 
equipment, laboratories, and employees with job security rights that are 
closely connected to a particular process. When an institution resists buying 
and integrating new technology due to sunk costs, it runs the risk of becoming 
completely outmoded and bypassed. For example, the American steel 
industry had substantial sunk costs in the 1950s and 1960s. This was a 
time when new technologies were being developed. Because it resisted 
innovation through new technology, it has in large part disappeared. 
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What is the potential for new technologies to reduce costs in higher 
education? In the short term, the potential seems high, but the likelihood 
seems low. Libraries continue to build their collections independently of 
each other. Demands for new instructional programs are being met in 
traditional ways. (The expansion of traditional engineering programs is a 
case in point.) Lists of capital spending are more likely to give priority 
to new buildings over new telecommunications systems. Even in states 
where telecommunications is a priority, there is not guaranteed support 
by the governor or legislature. The budget recommendations that emerge 
ftom state telecommunications plans run into millions of dollars, and seldom 
do they provide any rigorous cost-benefit or needs analysis. States could 
benefit by following the example of Indiana. In Indiana, it was found that 
a presentation of existing networks before the legislature made the 
duplication apparent. As a result, support increased. 

Most arguments for technology projects are based on the improvement 
of quality This approach is a supplemental strategy, and any supplemental 
strategy is likely to aggravate the problem of productivity Televised 
instruction, with its high capitalization and production requirements, is 
cost-effective only when enrollments are large. Communication and data 
networks can reduce the problem of costs in higher education only if they 
act as a substitute for expansion. In other words, technology-based solutions 
must be viewed as alternatives (not just as enhancements) to traditional 
ways of operating if they are going to serve the goal of efficiency. For example, 
access to a data base through a personal computer must be viewed as 
a substitute for a visit to the library, and use of videocassettes and self- 
paced software for ii btruction must be substituted for in-person lectures. 

Technology and Quality Control 

Institutions traditionally present state and system boards with a fait 
accompli in the program area when they add courses and faculty on an 
incremental basis. When it comes time for final approval, the institution 
argues that the resources are already in place. However, this type of no- 
cost proposal for new programs will not work with new technologies. 
Although the out-year costs might be low due to economies of scale, the 
start-up costs are high (heavy in investment), requiring early acquiescence 
and approval by state boards. This should improve quality control. 

If televised instruction and network programming are adopted, program 
review may be more easily carried out. Reviewers can "look right into the 
classroom," as it were, and directly judge the quality of instruction. Software 
is also more easily evaluated than traditional classroom instruction. 

Many observers have worried that state agencies, including state boards 
with licensing authority, would regulate and limit distance learning. But 
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the power of the state is limited by law (cspeciiti)/ protection provided 
interstate commerce) and by the amount of time that can be spent in 
investigating and reviewing institutions. With respect to regulation of the 
private sector, state boards should limit their activities to consumer 
protection by insuring minimal standards of academic integrity and fiscal 
responsibility and leave more qualitative evaluations to the institutions and 
accrediting community (Chaloux, 1985). □ 
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PRINCIPLES AND GUIDELINES FOR 
A COORDINATED 
TELECOMMUNICATIONS PLAN 



Dwight D. Dively 



T 

JL HE STRUCTURES, functions, and powers of most state higher education 
agencies were defined before technology became an important consideration 
for colleges and universities. As a result, few states have policies governing 
tlie development and use of educational technologies. The growth of 
technologies such as telecommunications, supercomputing, and computer- 
aided instruction will therefore require major changes in currfcnt state 
policies and regulations and will produce changes in the activities and 
operations of institutions of higher education. State agencies will need to 
develop policies governing the use, control, operation, and funding of 
technological systems. These policies will have to be integrated with 
assessments of educational needs and be developed with the broadest 
possible input fix)m individuals both inside and outside the system of higher 
education. It should also be noted that successful implementation of these 
policies usually requires active involvement and support from senior state 
policymakers. 

The purpose of this chapter is to examine current regulation of 
technology by states in the context of existing administrative systems and 
describe the effects of educational technology on state policies. This chapter 
also notes the principles that should influence the formulation of state 
policies regarding the use of technology in higher education, and concludes 
with recommendations regarding the development and implementation of 
these policies. 




25 



26 



Existing State Systems 

Each state has a unk ^ administrative system for higher education. 
The systems differ in structure and function, as well as the extent to which 
they regulate uses of educational technology States currently use three basic 
types of organizational structures for administering higher education. 

Governing Organizations. About half the states have a central 
governing board that oversees higher education. These boards are usually 
vested with substantial regulatory and budgetary powers. Individual 
institutions may also have their own boards, but these local boards usually 
have little authority in comparison with the state agency. 

Regulatory Organizations. About 20 states have regulatory bodies 
that set certain policies for higher education, but lack the overall authority 
given to governing boards. In these states, individual institutions maintain 
considerable autonomy. 

Coordinating Organizations. The remaining states have agencies 
charged with planning and coordinating the activities of institutions of higher 
education. These agencies have very limited regulatory powers, so individual 
institutions have great autonomy^ 

In addition to these differences in organizational design, the span of 
control of state agencies varies significantly. In some states, the governing 
agency is responsible for both two-year and four-yea: ichools, while in 
other states these systems are separated. Vocational education and K-12 
education may also be under the control of tiie same agency that governs 
higher education. 

Regardless of the organizational structure, most state higher education 
agencies corsist of an appointed board plus a full-time staff The relative 
power and influence of boards and staffe vary from state to state. 

The functions of state higher education agencies are closely intertwined 
with their structures. Powerful state governing boards usually have a wider 
range of functions than do coordinating agencies. However, most state higher 
education agencies have at least four ftinctions. 

Needs Assessment and Planning. Most state agencies arc required 
to conduct periodic needs assessments and prepare state higher education 
plans. These plans cover roles and missions, enrollments, programs, budgets, 
and a variety of other issues. In some states, these plans are binding on 
institutions; in other states, they serve only as guidance. 



'Tlie distinaiuns amung the three categcjnes i>f organ i Ail luas are Mjmewiiat arbitrary It 
IS especial!) difficult to identif) the point at which a coordinating organi/^uion becomes a 
regulatory organization. Tluis, different sources may present somewhat different totals for the 
number of .states in each organi/jtional category 
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Programmatic Regulation. State agencies usually regulate higher 
education offerings in two ways. First, most states impose registration or 
licensing requirements on institutions offering degrees. For in-state public 
institutions, these requirements may include prior approval before any new 
program is offered. This program review function is designed to ensure 
educational quality and avoid unnecessary duplication. Second, some states 
actively review existing programs offered by in-state public institutions. 
Such reviews are intended to promote quality, identify unmet needs, and 
eliminatt outdated programs. Program regulation by states is supplemented 
by a network of regional and national accrediting bodies that review the 
quality of programs and institutions. 

Budgetary Review and Control States with powerful governing 
boards usually grant such boards control over many parts of the higher 
education budget. The board often develops a proposed funding package 
for the governor and legislature, and also may control the ultimate allocation 
of funds. In states that do not have as much central control, the higher 
education agenc}'^ may be involved in budgetary review. 

Other Functions. States have assigned a variety of other functions 
to higher education agencies, such as responsibility for financial aid, federal 
programs, or special state initiatives. These functions are unlikely to be 
affected by educational technology, and thus will not be discussed further. 

Current Regulation of Technology 

Although technology has influenced higher education for several 
decades, the major impacts of technology have been felt only in the last 
fewyears.^ As a result, few states have comprehensive policies or regulations 
affecting educational technology. The rapid evolution of technologies and 
the wide range of other problems besetting higher education have further 
dissuaded state agencies firom developing active roles. 

Despite this general trend, a few states have started to establish policies 
governing specific uses of educational technologies. For example, Tfexas 
has set up policies to encourage the growth of instructional television in 
ways that will ensure quality ( See Appendix A for a copy of these regulations. ) 
The motives for actions taken by different states vary, but four seem 
particularly important. 



luLlinulogic's such as viJc'uiapc's anJ instructiundl tclcMsion liavc hccn used in ihc I S 
siiKu the 19SUs W) the miJ 1960s, sunic major off campus insiriRtKmal delivery systems were 
in plaLC, sulIi as the l'niversit> uf riundas niiLruwave s>stem that Jisirihuled en^inecruig 
nAirses tu NASA sites lUAvever, systems ^vith niajur imphLatioiis fur statewide planning were 
nut deployed until at least ten years later. Aniun^ the best examples of sikh systems are the 
Appalachian I.diKation SUellite Pru)e\t, which delivered inser\Ke education to teachers, and 
Pennsylvania s Pr.NNARAMy\ system, which comhines niRRAvave and cable distribution 
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Concerns About Access to Education. In many states, institutions 
of higlier education are under pressure to broaden acce.ss to programs. 
In some cases, this involves service to areas without colleges or universities. 
In other cases, broader access is sought for time- and place-bound students, 
particularly working adults. Educational technologies, especially 
telecommunications, are often proposed as ways to txpmd access. These 
technologies also received attention in the early 1980*s as ways to bring 
courses to new industrial sites, and thus became a part of many state 
economic development efforts. 

Reviews of Proposed Programs. State interest in educational 
technology sometimes stems from proposals made by individual institutions. 
In these cases, a college or university proposes a new initiative involving 
instructional technology, often as a way to expand off-campus programs.^ 
In order to evaluate and coordinate such programs, state agencies may 
need to establish overall policies for educational technology. 

Reviews of Budget Requests. Some state agencies have developed 
educational technology policies in response to institutional budget requests. 
Institutional requests for capital ftinds to purchase supercomputers, satellite 
uplinks, data networks, and related equipment are becoming common, and 
similar proposals are often introduced by legislators or others outside the 
system of higher education.'^ State higher education agencies may need to 
develop policies to analyze or respond to these types of proposals. 

Responses to National or Regional Discussions. In the last five 
years, educational technology has received considerable attention at the 
national level. Several major studies have been made, including the ALLTEL 
project conducted by the Council on Postsecondary Education and the 
State Higher Education Executive Officers. (See Appendix B for a summary 
of the ALLTEL project.) Some attention has also been paid to the possibilities 
for regional cooperation in obtaining and using educational technology^ 



*Fur example, inicrcst in off campus icIcLuninuiniLaiiuiis in NX^Ushingion was spurrcJ b> 
a prupusal fur a micIIiic uplink made b> Lasiern >Xasiiin[;ion L'niversiiy in earl> 1986. This 
uplink w-as proposed as a \va> lu offer advanced courses lu rural liigh slIiuoI students und 
\\"as intended to be self sustaining. 'Hie s>steni is n^iw in pla^e and is meeting it.s edu(.atiurial 
objectives, but it has a large budget deficit Concerns about this deficit and about the system's 
setMeC area stimulated the development of a statewide telecommunications plan. 

'Aialwnias recent supercomputer initiative is an example of such a proposal T\\\s program 
involves the purchase of a supercomputer 1)> the state and the development of a network 
providing access for universities and industries 

"^For example, VCICHE, working vMth the Northwest Academic Planning Forum, has recently 
received support from the National Science louiidation to establish a supercomputer network 
linking universities in Alaska, Idaho, Montana, North Dakota, Oregon, and Washington Tlie 
projects first phase involves the development of a network connecting universit) computer 
facilities to the NSF supercomputer centers. 
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Such national and regional activities have led some states to focus more 
closely on the regulation of technology. 

Another aspect of current regulation of educational technology should 
also be recognized. Most states have a central agency that handles many 
technological functions, including data processing and telecommunications. 
This agency often has some influence or control over colleges and 
universities. Even when higher education operates independently, state 
policymakers may mandate cooperation as a way to avoid duplication of 
systems. Thus, any effort to develop policies related to educational 
technology must consider the roles of other state agencies. 

Effects of Technology on State Policies 

As noted earlier, higher education policies and regulations in most 
states were adopted long before educational technology became a major 
issue. Some of these policies will not be affected by the growing use of 
technology and in many other cases technology can be accommodated 
with only minor changes in policy or procedure. However, increased use 
of educational technology will have at least nine effects that may require 
significant changes in existing state policies and regulations. 

More Competition* The availability of telecommunications systems, 
especially videotapes and satellite transmission, allows colleges and 
universities to offer programs far from their home campuses. Other 
information technologies, such as CD-ROM (compact disc read-only- 
memory) and long-distance data transmission, allow these off-campus 
programs to be supported without the need for expensive on-site computer 
and library facilities. As a result, there will be increasing competition in 
many areas of higher education, especially in popular fields such as business, 
education, and engineering. 

State policymakers will need to develop new approaches to deal with 
two types of competition. The first is competition among in-state public 
institutions, which may seek to broaden their service areas beyond trad/tional 
boundaries. In many states, public colleges and universities were established 
in the 1800's and early 1900's. Population and industrial growth has often 
occurred in cities other than the ones vAycrc these colleges and universities 
are located. This has created a geographical mismatch between educational 
needs and educational resources. TTie availability of educational technologies 
will encourage institutions to overcome the mismatch, with considerable 
potential for competition and duplication. 

The second type of competition is competition with other institutions, 
including private universities, private companies, out-of-state public 
universities, and groups of universities. By using telecommunications, all 
of these providers will be able to expand their service areas. One example 
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of this approach is the National Technological University, a consortium of 
institutions offering graduate programs in engineering fields. Courses from 
participating universities are distributed throughout the US» using satellite 
transmission and videotapes. Programming can be received at industrial 
sites or at open sites accessible to all interested individuals. The quality 
and wide distribution of these courses may make them major competitors 
for traditional on-campus graduate programs. 

Changes in Offerings. New technologies make it easier to provide 
more off-campus and non-traditional classes. In many states, enrollments 
and funding for such courses are handled differently vhan regular on-campus 
classes. Growth in non-traditional programs at a time when some on-campus 
enrollments are declining may require changes in state policies. For example, 
funding policies based on full-time-equivalent students may need to be 
redesigned to allow for a large influx of part-time students. 

Effects on Access. Telecommunications and data transfer technologies 
will increase access for time- and place-bound students. However, technology 
will not overcome many of the socioeconomic barriers that limit access 
to higher education, at least not in the short run. The deployment of a 
state network that distributes courses to homes will not, by itself, ensure 
that more people can sign up for academic or vocational classes. Policymakers 
seeking to expand access may need to revise state policies to respond to 
these technological effects. 

Effects on Service Areas. Many states have defined service areas for 
two-year and four-year institutions. Some type.s of educational technology 
make such service areas impractical and financially wasteful. For example, 
a university with a satellite uplink automatically distributes its programs 
throughout i state, not just within its own service area. Although the 
university may be restricted to its service areas for institutional or political 
reasons, cost and access considerations suggest that broader service is 
desirable. Thus, policies regarding service areas may need to be revised. 

Changes in Quality Measures. Many of the traditional quality 
measures applied during program review and approval need to be modified 
for technology-based programs. Two types of quality must be assessed for 
these programs. The first is technical quality, including clarity, reliability, 
and technical expertise. For example, a review of an off-campus video 
program should examine the quality of the video and audio signals, the 
frequency of system outages, and the operating expertise of the staff. The 
second is instructional quality, which ofien involves different factors than 
regular on-campus instruction. Courses offered using educational 
technologies asuaily require that special attention be focused on clarity 
of expression, preparation of visual aids, and the ability to solicit comment 
from students in remote locations. Many systems have discovered that high 
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technical quality is of little value if the programming is not attractive and 
understandable for students. State higher education agencies may need to 
develop new standards for reviewing programs offered using technolog)'. 

Opportunities for Multi-Institutional and Multi-State Coopera- 
tion. Many information technologies can be used most effectively by groups 
of institutions. Working together, several colleges and universities can offer 
better programs to more students at lower costs. For example, two-year 
colleges in a state may not have sufficient interest on a single campus to 
justify a particular program, such as a foreign language or vocational specialty. 
However, technologies such as satellite transmission could allow the colleges 
to work together and collectively offer the coufsi!. Furthermore, technology 
is not limited by arbitrary political boundaries, so cooperation among 
ir.stitutions in different states is often practical. Stale agencies may need 
to develop policies to regulate or encourage such multi-institutional 
cooperation. 

Changes in Costs and Fees. Expanded use of educational technology, 
especially for oli rampus programs, may require changes in how costs and 
fees arc computed. On one hand, many nev/programs that rcly on technology 
have high initial costs and low initial enrollments. This trcnd was illustrated 
by South Carolina's APOGEE nrogram, which provides graduate engineering 
courses in several areas of the state. APOGEE had only 34 students when 
it started in 1970, but enrollment exceeded 300 students twelve years later. 
Many other programs that utilize educational technology show similar growth 
trends. If full-cost recovery is required for such programs from the outset, 
some of them will not be viable. On the other hand, some programs offered 
through technology, especially those that serve large businesses, may be 
able to generate fees far above those typically charged for off-campus courses. 
This may lead institutions to emphasize such programs to the exclusion 
of others; or, if high fees arc prohibited by state policies, may result in 
a loss of revenue for institutions. The complexity of these issues suggests 
that many states will need to develop new policies regarding costs and 
financing. 

Effects on Faculty and On-Cantpus Programs. In many cases, 
programs using information technologies can affect on-campus faculty and 
courses. For example, many courses offered via telecommunications use 
tapes or broadcasts of existing on-campus classes. This increases faculty 
workloads and sometimes leads to resentment by on campus students. 
Riculty members may oppose such courses unless additional compensation 
or support is provided. In other cases, faculty commitments to programs 
offered through technology may reduce the number of on-campus cour^rs. 
Several related issues may also arise, including faculty training for using 
technology, faculty release time, and institutional recogjiition of faculty 
members who participate in technological programs. At the present time. 
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many faculty members complain that states and institutions offer little 
preparation and few rewards for using educational technologies. New 
policies will be needed to addrcss these concerns. 

Changes in Relationships among Administrative^ Instructional, 
and Support Functions. On most campuses, administration, teaching, and 
support have traditionally been independent functions. The increasing use 
of technologies for communication and data transmission will necessitate 
closer cooperation. For example, there is great interest in local computer 
networks for campuses, and considerable duplication would result if separate 
networks were purchased for administrative, faculty, and support use. 
However, agreement on a single network may re-quire changes in structure's, 
policies, or attitudes in order to succeed. Some state agencies and institutions 
will need to address this issue if efficient use of technology is to occur. 

General Principles to Guide State Policies 

Although every state is differe'nt, there are many common principles 
that should influence state policies re'garding the use of technolog}^ in higher 
education. States with advanced policies may already have addressed most 
of these principles, while states just starting in educational technology may 
need to investigate the issues raised by all of the principles. A re^view of 
the experience-*? of several states and institutions suggests that eleven 
principles should be observed in developing state policies for educational 
technology^ 

1. Technology is a means, not an end Too often, educational 
technologies arc deploj^'d because of their newness, regardless of 
needs or proposed uses. In many cases, this has led to underutilized 
systems and excessive costs. Instead, needs for educational programs 
should be identified, and then technologies should be evaluated 
to see if they can help in meeting those needs. 

2. Technology requires rethinking of roles, missions, and service areas. 
Many educational technologies can be used to send programs far 
beyond traditional on-campus locations. These technologies can 
serve new learners in new locations at new times. As a result, the 
traditional missions and service responsibilities of colleges and 
universities may need to be redefined if educational technologies 
are' to be used extensively 

3. Different situations require different technologies. There are' a wide 
variety of technologies available for higher education, and each 



'Tlicst principles lu\c hccn .nJopicd with nuKhfiLJiuHis (rum I)i\cl\ < IVKT. pp 31 32). 
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technology has unique strengths and weaknesses that make it 
suitable for specific needs. Educational needs and the prospective 
audiences for the courses should determine the types of technology 
that arc used For most states, a mix of technologies will usually 
be most effective in addressing educational needs. 

4. Technology changes rapidly. Today's educational technologies will 
soon be supplemented and perhaps supplanted by fiber optics, 
computer-aided instruction, and other new approaches. Thus, it 
is essential that state policies be de\'eloped and evaluated in light 
of new and emerging technologies. Provisions should also be made 
to ensure periodic review and revision of technology policies. 

5. New teclmologies are noi ahvays the best. In the rush to adopt 
new methods, established technologies are sometimes overlooked. 
These older technologies are often more tvliable, less expensive^ 
and more easily understood. Tliey should continue to be considered 
for future uses. 

6. hidhHdual technologies should be considered in the context of 
a broodier spectrum of technological capabilities. Educational 
problems rarcly occur in isolation, and thus policies affecting a 
particular technology should recognize potential interactions with 
other technologies and other educational issues. For example, a 
policy affecting off-campus courses offered through video 
telecommunications should include provisions relating to the 
possibilities of integrating voice and data communication. The voice 
and data systems are essential for meetings, counseling, computing, 
and many other functions that can be critical to a program's success. 
In some cases^ separate systems will be needed, but in other cases 
an integrated approach could increase efficiency and save money 

7. The success of a system is determined by its quality. The market 
for providing higlier education is growing more competitive each 
>'ear. Public colleges and universities are being challenged by private 
institutions, out-of-state universities, corporate education programs, 
and satellite broadcasts from other states. In this competitive 
environment, only high-quality programs will survive.'' State policies 
regarding educational technology should emphasize higlvquality 
programs targeted to the needs of local students. 



uf liANcr i|iulit\ than wn cani|ais cUvscs IIiANocr. research has .shiAMi titji tc\liiuilu^ |mi};rani.s 
thai art pn^jHrfK JcM}*iicd«.aii ci|ual liit «.ani|nis cffcctncitc.vs Xka c.\ani|>lc. stiklcias m Stanford 
I ni\crMt\ s t)fl\anipus cnj»inccrin>» priij^ranis rt\ti\t .i\tra^ raJcs ct|ual lo or .iIxac their 
on campiis a)iintcri>^rt.s (Gibbons. Wi, pp 13 15) 
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8. Ittstmction, not technology^ is the largest factor affecting program 
quality, Tlic quality of the courses and instruction is the most 
significant determinant of he success of a program oflercd througli 
educational technology. The technology is important only in that 
it must cnsua^ clear access to the program at appropriate times 
and places. 

9. Coorditiation is valuable, but sfx)uld not emphasize linkages for 
their own sake. It is very usefiil for institutions to cooperate by 
sharing ideas and plans, and in many cases systems that serve several 
institutions are desirable. However, systems should not be connected 
or combined unless therc is a specific programmatic rcason to 
do so. 

10. Faoilty involifctnent is critical to success. Many faculty members 
arc reluctant to use advanced educational technologies. Some 
instructors believe technology disrupts courses, others believe it 
increases workloads, and still others see it as a thrcat to their jobs. 
Riculty resistance can delay a program or dramatically reduce its 
effectiveness. Thus, proponents of new systems should involve 
faculty members from the beginning of the development process. 

U. ne cost-effectiveness of programs using educational technology' 
avi rarely be measured using on<ampus costs. Programs using 
technology arc often designed to serve small, dispersed audiences 
that cannot be reached by traditional on-campus programs. It is 
therefore unrealistic to compare their costs per full-time student 
to the costs of regular instruction. Instead, a proper measurc of 
cost-effectiveness is to compare the costs of these prc>grams with 
the cost of serving the same students using traditional methods, 
such as adjunct faculty or c^vening classes. Furthermore, assessment 
of the cost-effectiveness of technolog)' programs should rccogni. 
the indirect benefits of the programs, such as inca'ased access to 
education and a strengthened economic development effort. 

Recommendations for State Policies 

The increasing use of technology will significantly change the nature, 
structure, and financing of higher education. In order to accommodate 
these changes, each state should have an educational technology plan for 
its higher education system. This plan can be a separate policy or can 
be woven into existing policies and regulations. Without a slate plan, die 
potential for inefficient duplication, mismanagement, and failure to meet 
key educational needs is greatly increased. 

Many factors influence the specific composition of a state educational 
technology plan. States with largely rural populations will have different 
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needs and will utilize different technologies than states with large urban 
areas. Rural states will probably emphasize satellite or videotape systems, 
while urban states may make more use of rable and broadcast technologies. 
States with powerful governing boards will probably require more detailed 
plans than those with less powerful coordinating agencies. Despite these 
differences, it is possible to provide some general ideas about the basic 
content of state educational technology policies. These policies should 
include information dealing with the following issues. 

Needs Assessment. Before technology is adopted on a large scale, 
it is important to understand the needs that are to be addressed. In the 
past, many technologies have been adopted without careful attention to 
the needs being served. This has often resulted in inefficiencies and the 
need to redesign systems. States should therefore develop information 
describing the basic educational needs anticipated in the coming years. 
These assessments should recognize major state policy goals, such as 
increased access, higher quality or educational programs to support 
economic development. Educational technologies should be reviewed in 
light of these needs, recognizing the unique strengths and weaknesses of 
each technology 

Goals. Any state educational technology policy should have a clear 
list of goals. Ideally, the list should identify specific needs to be addressed, 
how each goal will be achieved, and a timetable for deploying the programs 
needed to meet the goais. These goals should be developed by using the 
needs assessment arj by consulting individuals inside and outside the 
educational systCi. Among the groups that should be consulted are: 

• Educational leaders, who will be responsible for implementing the 
policy 

• Instructional design experts, who can advise on programs that can be 
used to meet specific needs. 

• Technology design experts, who can discuss the merits of particular 
technologies and outline potential geographic, economic, technical, or 
regulatory barriers. 

• Faculty representatives, who can mention instructional concerns and 
recommend policies for faculty training and recognition. 

• State agencies, including all those that could be providers or users 
of systems. 

• Public broadcasting systems, many cf which have extensive experience 
and capabilities in educational technoloey. 

• Business and professional groups, v hich are often among the largest 
consumers of programs offe. jd through technology. 

ERJC 41 
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Roies and Missions. State policies shouid identify roles and missions 
for each institution. In many cases, existing role and mission statements 
will need to be revised to reflect the uses of educational technology While 
it is desirable to specify missions in ways that avoid unnecessary duplication, 
it is also important to encourage new initiatives by institutions. Thus, mission 
statements regarding educational technology should be flexible and able 
to accommodate new approaches. 

Access and Equity. As noted earlier, many technologies can be used 
to broaden access to higher education. However, technology often cannot 
resolve access problems that stem bom social or economic factors. If a 
state seeks to broaden access to higher education, policies regarding 
educational technology should identify specific approaches that can address 
these concerns. Moreover, the limitations of technology in providing access 
should be noted, and other policies should be developed to address these 
limitations. 

Intrastate Cooperation and Coordination, State policies need to 
outline procedures for ensuring cooperation and coordination among state 
colleges and universities. Many technologies can best be used by groups 
of universities, and many other technologies can produce expensive 
duplication if purchased by several uni\ entities in the same state. Few states 
can afford to immediately provide each university with a satellite uplink 
and the necessary support facilities and staff, especially since few of these 
uplinks would be extensively used at first. State policymakers, working with 
rqjresentatives of each institution, should design approaches that facilitate 
joint governance of systems and sharing of facilities. Among the approaches 
that have been used successfully are: 

• State control, in which all major technology systems are run by a state 
agency rather than an individual institution. 

• Cooperatives, in which an independent group made up of all interested 
institutions owns and operates the systems. 

• Advisory boards, in which a multi-institutional board governs a system, 
with direct operational responsibility in the hands of a single college 
or university 

Service Areas. As with roles and missions, educational technologies 
can have major impacts on institutional service areas. State policies should 
reflect these impacts. In some cases, it may be desirable to abolish service 
areas, at least for programs offered through technology In other cases, service 
areas can be preserved with the understanding that any programs offered 
on a statewide basis must be administered by a group of institutions. 

Quality Standards and Program Review. Programs offered through 
technology require new types of quality standards for program-review 
ictivities. These standards need to reflect three major considerations: 
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• Technical quality, including system performance and reliability. 

• Instructional quality, including standards applied to regular instruction 
and new standards reflecting the unique features of technological 
programs. 

• Effects on existing programs, including diversion of resources, increases 
in faculty workloads, and effects on on-campus students. 

Financing. The use of educational technology raises many financial 
issues that should be addressed by state policies. Among these issues are: 

• Cost recovery, particularly whether the full costs of a system must be 
paid for by the users. If so, it is important to specify a period for the 
recovery of the initial capital investment, since this is usually die most 
expensive part of any program using technology 

• State subsidy particularly the extent to which state funds can be used 
to subsidize off-campus programs provided using technology 

• Fee structure, including whether programs that use technology can 
charge supplemental fees and whether such fees are controlled by the 
program, institution, or state. 

These financing issues can be addressed in many ways, 'Hie simplest 
policy is to judge all courses equally regardless of location or the use of 
technology Fee structures and subsidies would be identical for all programs. 
A modification of this approach is to charge regular tuition for all courses 
offered at educational facilities, and also charge students at homes or 
businesses for any incremental costs involved in distributing courses to 
these locations. A third policy is to charge students in programs offered 
through technology the full operational cost of the program, with or without 
amortized capital costs. A final approach is a market-based policy based 
on the ability or willingness to pay Under this policy, engineers at industrial 
locations would likely pay more than teachers or homemakers. Each of 
these approaches is being tried in at least a few locations throughout the 
US., and some states have examples of all four policies. 

Faculty Training and Instructional Development If educational 
technology is to be an important component of a state educational plan, 
provisions must be made to train faculty in the use of technology It may 
also be desirable to provide incentives for faculty to use technology, including 
training grants, salary supplements, or recognition in tenure and promotion 
decisions. Depending on the types of technology to be used, state policies 
should include provisions of this type. 

Integration of Voice, Data, attd Video. In most states, systems for 
voice, data, and video transmission have developed independently and are 
often operated by different groups within an institution or state agency 
the past, differences in technologies encouraged such divisions of 
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responsibility. Now, however, the needs of such systems often overlap, and 
duplication can easily occur. Furthermore, many new technologies can be 
used cooperatively for voice, data, and video purposes. Thus, state 
educational technology plans should identify current responsibilities and 
propose changes in structures, policies, or responsibilities that will ensure 
greater cooperation among voice, data, and video systems. 

Cooperation with Other Users. Many other groups also make use 
of information technologies, and state technology policies should encourage 
cooperation with these groups. Among the groups that should be included 
are K-12 schools, vocational schools, private universities, libraries, and other 
state agencies responsible for technology In developing technology policies 
for higher education, state agencies should work with these groups to assess 
possibilities for cooperation and joint use of systems. Such multiple use 
can avoid duplication, generate more revenue, and increase success in 
seeking outside funding. 

Interstate Cooperation, State technology plans should also assess 
the potential for interstate cooperation in developing and using systems. 
Several successful interstate ventures are already under way such as a 
microwave link between the University of Idaho and Washington State 
University, and a similar link being built between Colorado State University 
and the University oi Wyoming. Interstate cooperation often provides access 
to more programs at lower costs. In particular, state technology^ plans should 
consider the possibilities for expanding existing interstate agreements (such 
as those for reciprocal tuition) to include new technologies. 

Implementation 

The development and implementation of a state educational technology 
policy is often a difficult and frustrating task. The diverse nature of issues 
to be addressed, the rapid evolution of technology, and the large number 
of interested groups makes it hard to start, let alone complete, a state 
technology plan However, several states have carried out considerable work 
in this area, and their expediences provide valuable guidance. Most successful 
efforts to develop technology plans Iiave included five steps. 

1. Identify current needs and uses. Beforc a plan can be prepared, 
information about the needs to be addressed should be gathered. 
This information is usually found in existing state policy documents 
and can be supplemented with surveys or interviews with state 
officials, educators, and private groups. In addition, information 
should be gathered about current uses of educational technology 
in the state, including the higher education and K-12 systems. Other 
users of related technologies, such as libraries and state agencies, 
should also be included. 
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2. Collect recommendations from interested parties. All groups 
interested in educational technology should be asked to promie 
input to a state plan. In many cases, these individuals identify needs 
and options that are often overlooked at the state level. For example, 
many users of technology identify faculty training as a critical 
component of a technology plan, but most plans developed solely 
at the state level fail to include provisions in this area. Once the 
ideas are submitted, they should be collated and circulated to all 
of the partie? for comment. Broad involvement at this stage is very 
desirable, since it builds support for the overall plan and ensures 
that more opinions are considered. 

3. Review activities in other states and carry out external evaltiatiom. 
Many lessons can be learned from the experiences of other states, 
so contacts with these states and national organizations are often 
valuable. It is especially important to discuss the issues with 
representatives of neighboring states as a way to identify the potential 
for interstate cooperation. It is also desirable to obtain external 
review of existing systems and proposed policies. 

4. Educate key policymakers and institutional leaders. Contacts 
should be made with important decisionmakers to increase their 
awareness of the uses and importance of educational technology. 
Most state efforts to encourage the use of technology have succeeded 
because of the commitment of top officials, including governors, 
legislators, governing board members, and college and university 
presidents. In Indiana, for example, the statewide higher education 
telecommunications system was developed with the active 
involvement and support of the governor and lieutenant governor. 

5. Develop policies. Once recommendations have been collected and 
a base of support established, the final set of policies can be 
developed. These policies should reflect the particular needs of 
the state and should be flexible enough to accommodate new 
technologies and changing conditions. 

Summary 

Technology will produce changes in the activities and operations of 
institutions of higher education. As a result, state agencies need to develop 
policies governing the use, control, operation, and funding of technological 
systems. These policies should be closely integrated with assessments of 
educational needs, and should be developed with the broadest possible 
input from individuals inside and outside the higher educr.tion system. In 
addition, successful implementation of these policies usually requires active 
involvement and support from senior policymakers. □ 
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FINANCE ISSUES IN THE 
TELECOMMUNICATIONS AGE 



Michael 6. Goldstein 
Suzanne K Woolsey 




JL HE NEW telecommunications technologies impose two separate sets 
of financial burdens on states and institutions, the initi?.l costs of acquiring 
the telecommunications equipment and related facilities, and the ongoing 
costs of their operation. Often, when an institution plans for new 
technologies, serious consideration is given to capital costs (facilities and 
equipment) and relatively little concern is raised— at the ou.set— over added 
operating costs. Indeed, it is often assumed that after the initial Ci^pital 
costs are defrayed and the equipment is installed and operarional, the 
operating costs of telecommunications-based instruction and similar 
institutional uses of the new technologies are relatively mirfor. Too little 
attention is paid to the considerable costs that attend the day to-day 
operation of telecommunications-based systems, or to what inevitably 
becomes the compelling need to replace toda)''s state-of-the-art equipment 
with tomorrow's advances. It is commonly assumed, for example, that the 
operating costs of technologically advanced instructional systems arc 
relatively minor, in comparison to "traditional" forms of instruction. The 
discovery that these assumptions are not necessarily correct has given rise 
to situations where there is an abundance of facilities and equipment and 
a severe shortage of qualified personnel to operate it! Clearly any discussion 
of financing of higher education in the telecommunications age must 
consider both tlie capital and the operating costs of such systems. 
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This chapter explains both traditional and innovative approaches to 
financing the capital and operating costs of integrating technology-based 
programs into institutions of higher education. Issues such as retaining 
revenues trom technology-based programs and ensuring access to equitable 
student aid for technology-based programs are addressed. Additionally, this 
chapter explains the advantages and disadvantages of state appropriations 
for equipment, as well as long-term debt financing, joint ventures, leases, 
and government grants. 

Financing Operations 

Public and independent institutions cf higher education have generally 
taken different approaches to financing their operations. For the former, 
the primary funding source has been direct state appropriations; ^ile for 
the latter, it has been tuition, gifts, and income from endov/ment and other 
sources. Over the years, however, as both public and independent institutions 
have become more complex and the cost of operations has increased, the 
two approaches to financing have become more alike. There has been an 
increase in state involvement and public subsidy in the private sector, and 
a broadening of revenue sources (including private gifts and contracts), 
as well as an increased reliance on tuition in the public sector. Nevertheless, 
public university decisionmaking remains modeled on formula ftinding and 
the state appropriations process, while private sector decisionmaking 
continues to be founded on tuition revenues and the development process. 

The costs of operating telecommunications systems are stimulating 
new thinking about raising revenues and creating new interest in a broad 
range of alternatives at the institutional and state levels. In the private sector, 
there is willingness to work with other institutions— public as well as 
independent— to share facilities and personnel. There is also eagerness to 
share in the largess that a state makes available ^en services are extended 
via telecommunications to previouslv unserved or underserved clienteles. 
However, it is in the public sector where the telecommunications age is 
having the greatest impact upon institutional financing. 

New technologies have forced many states and institutions to change 
the ways they account for instructional costs. Faculty-student ratios and 
their relationship to institutional income and expenditure calculations have 
been disrupted by instructional delivery systems whose operating costs 
bear little or no relationship to such factors. While the income derived 
from a technology-based delivery system might be correlated to the students 
emoUed in it, the cost of operating such a system might not be. The seductive 
cost-benefit argument of telecommunications-based instruction is that it 
should cost essentially the same to reach '0,000 persons as it does to 
reach 10. And, in fact, the cost relationships are not linear. Serving 10,000 
students via telecommunications is not going to be 1,000 times more costly 
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than serving 10. However, the cost of serving the first 10 is likely to be 
dauntingly higher than conventional classroom instruction. 

The number of people required to create and teach telecommuni- 
cations-based programs differs from that needed in traditional institutional 
programs. Moreover, people with different skills and experience levels are 
needed, with more emphasis on production and technical bacl^rounds, 
and less upon a cadre of lecturers. Such personnel differences impose new 
demands on management witL respect to compensation schedules and 
promotional patterns. This, in turn, creates new financial pressures. 

Finally the capital-intensive character of the new technologies imposes 
upon the operations of the institution the cost of paying off the debt incurred 
to acquire the facilities in the first place, as well as the necessity for creating 
reserves to replace and upgrade obsolete or worn-out equipment. As revenue 
bonds replace the general obligations of the states, and as alternative 
financing mechanisms create commitments to partners and joint venturers, 
new demands are being made on income derived from these efforts and 
on general revenues of the institutions and states. 

The characteristics of formula funding, the ability of institutions to 
retain and control the revenues generated by their technology-based 
programs, and access to adequate financial assistance for students utilizing 
such resources are particularly thorny issues. 

Formula Funding and the New Technologies 

The concept of formula funding in higher education is straightforward. 
It is based on the assumption that a certain full-time-equivalent (fte) 
enrollment or generation of credit hours requires a particular level of funding. 
No state uses a system that allocates funds solely on the basis of overall 
enrollment or credit hours; rather, considerations such as the nature of 
the academic program (including factors such as the high cost of providing 
laboratory courses) and the nature of the student body (including factors 
such as the special costs arising out of institutional commitments to 
remediation) are regularly incorporated into formula-funding equations. But 
when the cost of the institutional system bears little or no relationship 
to enrollments— as is the case with telecommunications-based instruction— 
the formula-based allocation process collapses. In states with enrollment- 
driven, formula-based allocation systems for public higlier education, much 
needs to be done to accommodate the formula to tiie actual costs of delivery 
The same is true in states that provide enrollment-driven grants lo 
independent institutions. 

Some states have set up a finance model for telecourses offered by 
their public institutions that is intended to tie the state-support formula 
to the actual cost of instruction. However, these efforts are bedeviled by 
a lack of information on the overall costs involved. For example, most systems 
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factor in the cost of instructional personnel. Tliey do not include the costs 
of instructional materials (purchase or licensing of telecourses) or the 
people who review, support, and transmit them because, in the traditional 
model, these costs do not exist: textbooks are purchased by students out 
of their own resources, and the only time that student costs appear in 
institutional financing is in the calculation of financial aid. 

Another unknown is the most appropriate level of support services 
for students served through telecommunications. While it is dear that one 
instructor cannot adequately serve the interests of 500 students enrolled 
in a television class, is the proper support level one instructor and five 
assistants, or some other combination? Much depends on the nature of 
the technology: a course that includes computer conferencing rr' ht require 
very different support than one which requires monthly meetings. Another 
factor usual'y overlooked is utility costs, particularly interconnection fees 
and line charges, which, especially after the breakup of AT&T, have tended 
to fluctuate significantly 

Finally, technology-based programs are very dependent upon rather 
short cycles of equipment and facilities replacement and upgrrding. 
Nonetheless funding formulas, to the extent that they incorporate a 
replacemen reserve at all, tend to compute the reserve on a far longer 
schedule of obsolescence. Determining the appropriate funding base- 
assuming the retention of formula funding— is a major task for state agencies 
charged with the oversight and manager, "^t of higher education. Even 
the alternative- -cost-driven budgeting— suiicrs from many of the same 
deficiencies, since institutional, state, and legislative budget offices often 
lack the necessary knowledge and experience to assess the requirements 
of telecc mmunications driven systems. 

Re:Jning Revrnueg fn^ai Technology-Based Programs 

rhe second major operational financing problem facing higher 
education in the telecommunications age involves the ability of institutions 
tu keep the revenues g« ner^ted by technology-based programs. In quite 
a few states, tuition and fee revenues do not flow back to tlie institution, 
but rather into the o.«te*s general fund. The appropriations process is thus 
technically removed from the revenue stream. Creating special user fees 
or other revenue sources for students enrolled in learning programs via 
telecommunications holds no beneilt to the institutions if the additional 
revenues generated by such charges do not accrue to it. 

The converse of this problem also exists. Many telecommunications- 
bjsed programs are defined as lying outside the regular academic program 
of the institution. By placing the long-distance learning program in the 
same category as traditional extension and continuing education activities, 
the revenues might not have to go oack to the general fund. Rather, they 
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could go into a revolving fund that is accessible to the instituti^ i to support 
these programs. However, the problem is that many states require that such 
programs be supported entirely through revolving fund revenues. This 
requirement may be manageable for established extension centers, but such 
arrangements are unlikely to generate the kinds of revenues needed to 
sustain a technology-based program, unless the fees are so high that only 
the most affluent can afford them. 

There is another side to the issue of fiinneling income into a revolving 
fund. Some institutions have redirected these revenues for capital purposes 
to fund replacement reserves, for example, or to develop new facilities. 
Given the difficulty of obtaining capital funds, it is prudent management 
to use the revenue stream to support capital expenditures, particularly to 
fund a replacement reserve. But when funds needed for personnel are used 
for equipment, the program is literally feeding upon itself. This internal 
conflict is exacerbated by state policies that force the institution to find 
its own funds for services and facilities which, if other than telecommun- 
ications, would likely be within an institution's base budget. 

The New Technologies and Student Aid 

Until the enactment of the Higher Education Amendments of 1986, 
students had to be enrolled on at least a half-time basis in order to be 
eligible to receive federally-subsidized financial assistance, regardless of 
need. Furthermore, the cost of instruction used in calculating need was 
limited to tuition, fees, and an allowance for books, supplies, transportation, 
and living expenses. The special costs associated with telecommunications- 
based instruction were not explicitly recognized, and therefore were often 
excluded from student-aid computations. 

The 1986 Amendments not only extend access to student aid to less- 
than-half-time students (a significant proportion of those engaged in 
telecommunications-based programs), but also recognize an appropriate 
cost of attendance' incurred for the rental or purchase of any equipment 
required for th^* Cf nduct of the program. For the first time, the law forbids 
discrimination ag;Jnst students on the basis of the form of instruction, 
particularly forbidding imposing limits on aid because a student is enrolled 
in a telecommunications-based program. 

While the changes in federal law do not necessaril'/ mean that statj 
student aid programs will be amended accordingly, it has been customary 
for the states to follow the general outline of :he federal law. These changes 
should affect the way both states and institutions look at the financing 
of technology based programs. Access to equitable student aid should mean 
that a new cohort of students can take adx'antage of program offerings. 
In turn, the tuition generated through such enrollments should produce 
more operating revenues for creation and operation of the programs. 
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Financing Equipment 

If financing the operating costs of higher education in the 
telecommunications age is difficult, finding ways to defray the substantial 
capital costs is even morc complex. The need to consider capital equipment 
purchases independent of the cost of construction of new facilities is a 
relatively recent phenomenon. Until the mid-1960s, most institutions werc 
reasonably able to assutie that the useful life of new buildings and the 
new equipment installed in them would be roughly the same. In the last 
two decades, however, it has become increasingly apparent that the useful 
life of much of the high technology needed to run a modem university— 
notably telecommunications, computational and re'search instrumentation 
equipment— has been decre'asing dramatically with the continuing surge 
of technical innovation. 

Colleges, universities, and the states tnat finance them thus find 
themselves in a quandary On one hand, traditional financing mechanisms 
that assumed 20- to 30 >'ear lives are of decreiLsing utility. At the same 
time, the necessity for more' frequent equipment replacement and upgrading 
continues, shortening c\'en fijrther the time between acquisition and 
replacement. The need to re'place equipment more' fre'quently than the 
buildings in which ihey are housed hits made it necessary to contemplate 
new procedures at the state and university levels for setting priorities, making 
decisions, and identif^'ing new means of financing these more frequent and 
more costly acquisitions. 

The problems created by the increased cost and decreased useful life 
of equipment have been compounded by a v:iriet)' of other factors unique 
to telecommunications and other high technology. These include the 
following problems and issues: 

• Agrowingarray of technically feasible options, each with widely different 
capabilities and disparate price tags, is now available. For example, states 
and institutions no longer have the single option of a wired system 
to provide v^oice and data transmission. Fiber optics, microwave, and 
even satellite systems must also be considered. 

• The rapidity of technological change is making it incre*asing!y difficult 
to determine the best time to purchase technology, especially because 
state and institutional procurement processes are so cumbersome. A 
system that appears adequate when it is first specified can well be 
virtually obsolete when finally installed. 

• Tlie traditional maxim that costs rise over time does not necessarily 
pertain to telecommunications technologies, particularly when 
computer equipment is involved. YeSterda/s $1 million mainframe is 

^ today's $50,000 mini and tomorrow's $5,000 micro. 
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• Conversely, the enormous costs of major systems, such as supercom- 
puters or fully equipped \ideo facilities, often compel cooperation 
between institutions and stimulate the creation of statewide and regional 
mechanisms for their financing and operation. 

• The range of financial mechanisms and the degree to which each places 
a burden on pre'sent and future resources of the institution and the 
state have radically expanded over the past decade, particularly since 
the 1981 and 1982 changes in tax law. Debt financing for higli technology 
equipment gre'w in re\sponse to interest by investors in inno\'ative tax- 
exempt issues and in re'sponsc to problems faced by many states and 
indi\idual institutions when ihc>' attempted to finance acquisitions 
within their general budgets. The effects of the 1986 Tax Reform Act, 
while still unclear, are likely to cause further changes in financing 
approaches and alternatives. 

• Tlie need to acquire complex telecommunications systems, along with 
research instrumentation and other high-cost, quickly obsolescent 
equipment has made it difficult for many institutions, particularly those 
in the public sector, to stay within the limitations imposed by state 
law and procure^ment policies. Centralized procurement systems, put 
in place decades ago to streamline state government and root out 
inefficient and sometimes corrupt practices, along with rigid limitations 
on multi-year contracts, are today frequently unable to handle the unique 
aspects of acquiring telecommunications s'ystems. At the same time, 
debt limitations imposed by states and the restrictions imposed by the 
Tax Reform Act of 1986 are likely to impede some forms of financial 
support by tJie states. 

• Tne nature' of telecommunications s'j'stems runs counter to the concept 
of the self-contained campus. The technological capacity to Irnk 
institutions and extend access dire'Ctly to the workplace and the home 
tends to change the locus of decisionmaking from the university to 
the state. 

States and institutions have responded to the above challenges in a 
variety of innoN'ative ways. VCliile the choice of s*>'Stem and the determination 
of the appropriate moment to acquire* a s*>'stem continue to stretch the 
imagination and skills of managers and planners, there has been a rapid 
increase in the number of new approaches that addre'ss the financial aspects 
of such purchases. Increasingly, states and institutions are using non-profit 
and for-profit subsidiary corporations, creating joint ventures with other 
institutions, agencies, and states, as well as vAth the commercial sector; 
devising certificates of participation and other non-traditional methods for 
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raising funds; and merging public and priN^atc financial resources to create 
the critical mass necessary to acquirc the needed equipment. An increasing 
number of states are also striving to consolidate major telecc/mmunications 
systems and capabilities by entirely removing the burden finom indiviaual 
institutions or by spreading the burden among several inslitutioas. Wliile 
the approaches vary, it is clear that if institutions are to meet their 
telecommunications needs and if states arc to ensure that their institutions 
have available the capabilities necessarj* to carry out their missions, thc7 
must make use of such innovative approaches. 

In recent years, new ways to pay for the acquisition and replacement 
costs of telecommunications technology ha\'e created a wide range of debt- 
financing, contractual, and development approaches. In planning for the 
acquisition of telecommunications equipment and the facilities in which 
to house it, an institution or state agenq' should consider the following 
a\'ailable financing optioas: government (primarily federal) grant.s; .state 
appropriations; long-term debt (primarily in the form of bond issues); fhort- 
term debt (primarily in the form of bank loans or vendor financing); joint 
ventures (with other institutions, other governmental or non-profit entities, 
the commercial .sector, or a combination thereof); leases and other vendor 
re'lationships; and capital fund-raising. 

Because state appropriations, long-term debt financing, joint ventures, 
leasir.5, and government grants involve a number of new approaches or 
exhibit .special characteristics when applied to telecom.munications 
technologies, each option is discu.ssed in .some detail. 

State Appropriations 

The largest .single .source of funds for po.stsecondary education is the 
states. Topically, funds for operating public institutions are appropriated 
separately from those intended for purchase of equipment and construction 
of buildings. Often, the former are appropriated on a regular qxle of oae 
or two fiscal years and include the cost of acquiring relatively inexpensive 
equipment. Rarely. howc*ver, can operating ftjnds be used to finance 
significant equipment needs or t*ven to rc*placc existing major equipment. 
Moreover, it is difficult to ensure that the ftmds appropriated in the operating 
budget will be sufficient for the operations and maintenance of complex 
telecommunications equipment, or for the personnel necessary to make 
full use of the technological capabilities. 

There is also the problem of convincing legislative committees of the 
true operating costs of statc-of-ihe-art technologies. In ihc best of times, 
it is not easy to obtain adequate financial support from the legislature for 
operating high-technology systems. At a time when some states arc cutting 
Q back appropriations, it is often very difficult to obtain sufficient funds to 
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maintain and operate telecommunications facilities. As a result, there is 
around the country an increasing number of instructional telecommu- 
nications systems whose operations have been curtailed or discontinued 
because they are viewed as peripheral to the mission of the institution. 

Tliis problem is most serious in those states where institutions are 
financed on a rigid formula basis. The personnel requirements and costs 
attendant upon technology-based systems can be dramatically different from 
those arising out of traditional modes of instruction, research, or public 
service. A budgeting system that allocates one instructional position for 
a certain number of full-time-equivalent enrollments or credit hours 
generated cannot account for the differential costs and personnel 
requirements of telecommunications systems. Few institutions and even 
fewer states have developed planning and budgeting models that fiilly 
account for the different operating costs of telecommunications-based 
delivery systems. Thus, those costs tend to be treated as an exception, 
rather than being integrated into the base-budgeting mechanism. This 
practice can result in funding that is generous at the outset but then becomes 
inadequate by the end of the project. Because operating costs tend to increase 
as systems age and come under heavier use, this is a particularly serious 
problem. 

Equipment acquisitions at public colleges and universities are usually 
financed through a spate's capital budget, and in some states capital facilities 
are provided independent institutions through this same route. Unlike the 
operating budget which is funded out of current revenues, a state's capital 
budget is liraited not only by the present and anticipated ability of the 
state to finance the capital cost (that is, either direct acquisition costs 
or the cost to service the resultant debt when borrowed funds are used), 
but also by how close prior debt has brought the state to its statutory 
debt limitation. A state that has in recent years embarked on major programs 
to improve its infrastructure, or is experiencing competing capital needs 
such as for roads or prisons, might find itself with little ability to acquire 
new fiacilities and equipment for higher education. 

Added to these economic limitations is ihe inherent slowness in most 
states' capital-financing processes that can delay a facilities project for years. 
Such delay can prove fatal to the development of a telecommunications 
system: technological change may render the proposed system obsolete, 
while state laws and policies can make it exceedingly difficult to reprogram 
the request to accommodate the changed circumstances. The result is the 
purchase of equipment that is obsolete before it is even installed. 
Coordination at the state level regarding the time-sensitive nature of 
technological systems and responsive legislative and budget processes are, 
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therefore, essential for efficient ^ate financing of telecommunications 
equipment. 

Further exacerbating the problems arising out of direct state financing 
are state controls regarding how capital equipment can be acquired and 
used. The regulations are intended to promote good management and 
prevent j&raud and abuse, and they generally apply to all state agencies. 
While simply irritating for some routine purchases, the procedures can 
add costs as well as delays to the acquisition of any relatively sophisticated 
equipment. Requirements for competitive procurement, coupled with 
mandatory review by a central purchasing agency and, even more intrusive, 
requiring that equipment must be purchased firom an approved list, can 
effectively prevent an institution from acquiring the equipment that it needs. 

Most of the existing state controls on telecommunications and 
computing equipment are based on the reasonable goal of standardizing 
acquisitions and systems. However, attempting to standardize instructional 
telecommunications systems can stifle innovation. While an increasing 
number of states are lifting some of the most onerous restrictions regarding 
state procurement policies for equipment acquisitions, this relief tends to 
be concentrated on the acquisition of scientific research instrumentation. 
Thus, while some telecommunications equipment is exempted in some 
cases, more often it remains within the circumscribed procurement process. 

The question of title to state-ftinded equipment can raise problems 
with respect to telecommunications equipment. This is because 
telecommunications equipment is particularly suited to joint use between 
the institution and other, particularly private sector, users. State law can 
sharply circumscribe the ability of an institution to allow state-fianded 
equipment to be used for other than public purposes, a limitation that 
can obviate a number of attractive ways to support ongoing operating costs. 

A ftirther problem arises out of complaints from some sectors of the 
business community that public institutions and other tax-exempt 
institutions such as independent colleges ^re taking advantage of their status 
to compete unfairly with the for-profit sector. Such charges can derail the 
part-time use of state-ftinded facilities for other than public purposes, such 
as the commercial use of a television-production facility to help defray 
high operating costs. And the charge that state-ftinded equipment is being 
used to compete with private businesses— even if not proscribed by law- 
can also bring down the wrath of the legislature, thereby jeopardizing ftiture 
ftinding The promulgation of clear guidelines for non-public use of such 
facilities is essential to avoid costly misunderstandings, as well as to stay 
within the letter of the law 
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The great advantage of funding telecommunications equipment through 
state appropriations is simple: the money does not have to be repaid. Even 
if the source of the funds is a state bond issue, if it is an obligation of 
the state, the cost of servicing the bonds legally falls upon the entire state 
government and not the recipient of the funds. However, some states have 
developed the more sophisticated approach of charging agencies for their 
share of the servicing costs of capital debt. When this is more than a mere 
paper allocation— as is often the case with replacement reserves that serve 
to dramatize the need to replace equipment— the burden upon the operating 
budget of an institution can be severe. If the institution is funded by formulas, 
and if the telecommunications facility also imposes increased personnel 
burdens, the obligation to service the resultant debt may strain the 
institution's resource base. 

Long-Term Debt Financing 

States, colleges and universities have increasingly turned to other forms 
of long-term debt to finance large capital expenses, including major 
instructional and administrative telecommunications systems. There are 
several advantages of using long-term debt. The borrower gets the immediate 
benefit of the principal sum, while having to budget a relatively small fraction 
of that amount on an annual basis to service the interest payments and 
amortisation of the principal. Although over a period of from 10 to 30 
years the amount paid back will be substantially more than the amount 
borrowed, the annual impact is far more manageable. Of course, as noted 
above, states and institutions can accumulate enough debt so that the 
required annual principal and interest payments could seriously limit other 
uses of avaihble current funds, notably for personnel and general operating 
costs. Thus, great care must be exercircJ to determine which projects will 
be debt financed, and how that financing will be accomplished. 

The servicing of long-term debt (that is, annual payments of interest 
and principal) can come out of cither general institutional funds or an 
identified revenue stream, such as rents or fees received through the use 
of the facility. The latter can be a seductively attractive approach, particularly 
if the advocates of the project paint a rosy picture of the dollars which 
the equipment is going to generate. Unfortunately, while bondholders like 
to receive their payments regularly, disruptions in revenue streams arc not 
uncommon. Perhaps the moF* striking example arose out of the debt 
financing of a supercomputer. In that case, an institution issued bonds on 
the strength of what it thought was a binding agreement with a commercial 
concern to lease a substantial amount of time on the machine. The revenues 
from the lease would have paid for much of the operating costs of the 
facility, as well as a substantial portion of the annual interest and principal 
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payments on the debt Unfortunately, alter the supercomputer was acquired 
and installed, the commercial user, faced with a change in market conditions, 
backed away from what its lawyers determined to be no more than a non- 
binding expression of interest. The potential revenue stream vanished, and 
the public institution had to beg the legislature for relief 

To a certain extent, problems such as these are less likely to occur 
since passage of the 1986 Tax Reform Act. Unfortunately, the outcome is 
not what one wouM desire. The new Act significantly limits the degree 
to which facilities financed through tax-exempt bonds can be used for 
other than governmental purposes (in the case of state institutions) or 
related non-profit purposes (in the case of independent colleges). States 
must also be aware that, for facilities financed with tax-exempt bonds issued 
after the effective date of the 1986 Act, the prohibition against all but 
minimal non-pnblic use continues so long as the bonds ^ e outstanding. 
Thus, a telecommunications center built with the proceeds of a tax-exempt 
bond issue will probably carry with it a 30- or 40-year restriction on use 
of the facility for other than public purposes. To make matters even more 
complex, the Internal Revenue Service has yet to rule on just where "public 
purpose** ends and **private purpose" begins, a particularly thorny problem 
for telecommunications and other high-technolog>' systems and facilities. 
With these limitations in place, states and institutions need to explore other 
than tax-exempt financing when there is a strong possibility^ of profitable 
joint use. 

Another concern arises out of the inherent uncertainty in revenue 
streams. Bond issues not backed by the full faith and credit of a state require 
a solid credit rating to elicit adequate investor interest. While this is not 
a problem for the largest and most affluent institutions, 't can prove fatal 
for less well-off institutions. Such an institution might be required to incur 
significant additional costs to obtain bond insurance or a standby letter 
of credit, which is an irrevocable commitment by a bank to step in and 
pay off the bondholders if the institution should default on its obligations. 
Even so, there are many institutions that cannot obtain or afford bond 
insurance or obtain a letter of credit. To alleviate this problem and, to 
some degree, make up for the lack of direct federal support for facilities 
and equipment. Congress has created the College Construction Loan 
Insurance Association as part of the Higher Education Amendments of 1986. 
"Connie Lee,** as it has come to be known, would insure the long-term 
debt of th^ middle range of colleges and universities that up to now have 
been excluded from the bond market because they are unable to obtain 
appropriate credit support. 

Another way to deal with the inability of an individual institution to 
achieve an adequate credit rating is through "pooled debt financing.** The 
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obligations of a number of institutions are pooled, and together they have 
sufficient wherewithal to satisfy investor confidence. It should be kept in 
mind that the 1986 Tax Reform Act limits the flexibility of pooled debt 
by requiring, for example, that projects be identified at the time of issue 
or be subject to certain penalties. Nonetheless, this approach is particularly 
attractive when each institution's needs are relatively modest. This is an 
important arena for aggressive state action, since establishinj^ the appropriate 
mechanisms for pooled-bond issues generally requities specific legislative 
authority A number of states have created such pools, in some cases 
specifically to finance research instrumentation, computers, and 
telecommunications facilities. These state-organized efforts not only create 
economic oi>portunity for institutions that would otherwise be deprived 
of such financing opportunities, but they also offer a strong incentive to 
coordinate and integrate high-technology systems on a statewide basis. 

Debt financing of telecommunications facilities in the public sector 
may be limited, however, by the common statutory requirement that bonded 
debt be used only for buildings and contemporaneously acquired facilities. 
The re-equipping of an instructional television station, for .-xample, might 
not qualify for bond financing by the state, even though the cost of re- 
equipping could be more than the cost of the building. Even if facilities 
are acquired along with a new building, a problem arises ^en the former 
require replacement long before the latter. State officials are often reluctant 
to consider replacing equipment purchased on a 30-year basis after only 
a few years have gone by. I egislators and budget directors need to understand 
that replacement cycles for technology-based instructional equipment are 
relatively short. 

Joint Ventures 

Colleges and universities generally have the legal capacity to enter 
into agreements with other entities, including sister institutions, other public 
or non profit organizations, and commercial entities to carry out various 
aaivities. Such joint ventures have gained attention as a way to finance 
and operate telecommunications facilities. There are many advantages to 
such an approach: it broadens the equity base; if a commer-iai partner 
is involved, joint ventures can create funds for capital equipment; and if 
other public or non-profit organizations are involved, joint ventures can 
broaden the use of the facility This, in turn, may make the project more 
attractive to the state with respect to financing, and may also generate 
revenues that can be used to cover operating costs and amortize the debt. 

A variety of structures have been developed to enable colleges and 
universities to enter joint-venture arrangements. Most common is the 
creation of a subsidiary corporation or partnership (either for-profit or 
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non-profit) which is jointly owned by the university and its co-venturers. 
This is fairly easy to do at private institt^nons, but has raised problems 
for public institutions in states that limit .ne ability of the institution to 
be a co-venturer. In an increasing number of cases, this limitation has been 
circumvented by creating another entity, usually a non-profit corporation 
that establishes the legal relationship widi the joint venture. An intervening 
entity is also useful in that it can limit the liability of the institution, an 
important factor that can convince state authorities of the prudence of 
the activity 

Joint ventures can also be less formal. For example, an institution can 
lease channel time on its telecommunications system to another institution 
or to a commercial entity An excellent example is the decision by the 
Federal Communications Commission allowing institutional licensees of 
instructional television fixed service (ITFS) facilities to enter into 
agreements with commercial multipoint distribution system (MDS) 
operators. While there has been considerable debate as to the prudence 
of the agreements offered by some commercial operators, the general trend 
is for the private operator to generate capital to construct the facility in 
return for use of spectrum space for commercial operations. The university 
gets the facility widi little or no capita^ outlay, and it also benefits by receiving 
a share of the income of the commercial operator. Like any commercial 
venture, however, the terms of the agreement must be very carefully 
negotiated to ensure that the institution is getting good value in exchange 
for granting prized channel space. It is also important to ascertain whether 
revenues derived fit)m leasing channels remain with the institution so that 
it can finance operations of the facilities. In some states, such revenues 
must be returned to the general fund, out of which they must be 
reappropriated before the institution can make use of them. 

Similarly an institution or state agency might offer other public agencies 
and institutions use of its facilities in return for a share of the operating 
costs. This is the simplest type of joint venture, and the least difficult to 
create. An example of one such system can be found in Oklahoma, where 
the state agency of higher education has been flincied partly by direct 
appropriations, partly through bonded debt, and partly by foundation grants 
to develop a voice, data, and video microwave system across the state that 
will interconnect all public institutions. Because the system is being designed 
wich capacity over and above that needed for the institutions* purpo.ses, 
other state agencies will contract to use the communication capacity that 
the system will afford. 

Leases and Other Vendor Relationships 

States and institutions can finance their acquisition of telecommu- 
nications facilities through innovative negotiations with vendors. Among 
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the options available arc leasing, certificates of participation, and municipal 
leases.* 

Leasing is a customary way of spreading out payments for equipment. 
However, interest charges for a leasing contract are often several points 
above the prime rate, and the vendor is less likely to discount the price 
if a lease is involved. On the positive side, lease payments for equipment 
are generally considered to be operating expenses and, as such, can be 
charged against an institution's current budget. Unfortunately, such an 
approach ma>^ be the only way to acquire costly equipment, particularly 
if deb t financing is sharply limited by state law or by lack of credit worthiness.^ 

Access to this source of financing is not uniform. Some states still 
entirely forbid or sharply restrict leases that extend across an appropriations 
period. The alternative of an annually renewable lease is not particularly 
desirable, since when the lessor is not assured of renewal, the cost is even 
higher. Some institutions have used the device of leasing equipment through 
their foundation or other subsidiary to avoid this limitation, and in the 
public sector the vehicle of the municipal lease has similarly been utilized ^ 



'Cerlifkaies uf parin.ipjtiun iCPs) ml a relati\cl> new inMruniciU thai was dc\cIopcJ 
in response iu llie need uf puhlk insliimiuns lu Ic.ls^. ».uMi\ equipment and fa».i lilies CPs 
alluw ae».e\s lu die etjui\aleni uf Iwng t jrn. debl. bui Iegall\ do nul ».on.'>lilule lunglerm 
indebtedness A CP is similar lu a Lase puuhase aj»reenieni. bul wiib se\eral in\esturs a».ling 
as ihe le.ssur Be».ause uf llieir j.uniplexit\. CPs are generalK exunum^al unl\ fur equipmenl 
lliai (.usls mure ihan $\ nullum, and ^;enerall\ arc t^untemplaled onI\ '\hen ulhor a\enues 
of financing are unarailable 

-Tbe benefits ».unimunij allribuieJ lu leasinj; ^re primaiils a\ailal)le in a uix urieiilcd 
lease in which ihe lessur relain.- and (.laims ihc lax bencfil uf uwnersliip SikIi a lease, referred 
lu as »« true lease fur ul\ purposes. generalK nuisi quaiifv as an uperaling. as uppused lu 
a <.apilal. lease. (As in most ul\ law issues, the diMin».lion is neither perfe\ll\ t.lear nor absuiule 
some capital leases in fa».l du tjuahf\ as true leases ) An uperaling lease is defined as a 
IcMse under whu.h the lessee (the institutiun) a».quires the use oftiie etjuipnient fur a fra«.tion 
of its useful life Title to the etjuipinent is retained b\ the lessor, and the leuse dues not 
Limtain an opliun lu pur».liase the equipinent at its expiratiuii Ilie lessur nia\ aisu provide 
services in u>nne\tion with the eijuipmeni sut.n as maintenan».e arid insi.iran».e A ».apilal 
lease, on the other hand. ».ontains at least one of the fullowinj» four cl(^nients (I) title is 
transferrexl lu the lessee at the end uf the lease term. (2) the lease ».ontains a bargain pur».liase 
option. (3) the lease term is at least per».eni uf the useful life )f the leased prupert\. 
( U tlie present \alue of the lease payments is at least 90 pert^ent of the leased property's 
fair market ralue. less certain ixx credit adjustments 

\\liinkipal leases (wluch ar^j onK available to public institutions) uffer a number ol 
significant benefits, including the inst. utiuu receives mlc to the equipment for a nominal 
fee at the end of the lease term, there is no reijuiremeni for down pavnieiit, interest and 
piincipal pa\n»ents are clearU defined, the lcss<jr receives nun^ ^ 'f the lax benefits of ownership. 
i)ut the inieresl pavmenis arc lax exempt, and the lease is usuailv on a fiscal >ear basis with 
reneu"al options 

Municipal leases allow a public univcrsiiv to enter into a lease purchase agreement and 
still meet statuttjrv constraints on the inctiiring of ntiilti vear debt fkcausc of tlie tax exempt 
nature uf the interest payments, municipal leases are usuailv priced at fnjn: HU to 00 percent 
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Sale/leaseback arrangements, which became popular in the early 1980s 
due 10 the tax advantages they accrued, have been practically eliminated 
for public and non-profit private institutions as a result of changes in the 
tax laws that began a few years ago and culminated in the 1986 Tax Reform 
Act. Sale/leasebacks in v^ich equipment or facilities are used by a tax- 
exempt entity have lost most of their tax benefits, making them relatively 
unattractive to private investors who, only a few years ago, clamored to 
buy into such transactions. 

Government Grants 

In recent years, federal funds for capital acquisitions have been limited 
to research equipment, with minimal support for ins.iuctional or 
administrative acquisitions. The programs that do exist are very small, very 
specialized, and extraordinarily competitive. Except for instrumentation 
acquired for defense-related research and development, the flow of federa! 
ijrants and contract funds is likely to remain sharply constricted for some 
time to come. Certainly Congress' recent action reauthorizing the Higher 
Education Act of 1965 clarifies the priorities with respect to equipment 
acquisitions: virtually no money is authorized for capital equipment.'^ 
However, there is a new program to facilitate private borrowing in order 
to acquire equipment and facilities -u-iu a "Star Schools" initiative that 
includes a facilities component.^ 

Another problem with government grants and contracts is that they 
generally do not pay the full costs of a capital program. The costs of renovation 
of facilities to accommodate the equipment and, in the case of grants, the 
costs of operations and maintenance are typically excluded from the sums 
mr-ie available by the government. Moreover, while the costs of equipment 
have iisen, grant awards have not tended to follow suit. This is a result 
of the need to assure a reasonably widespread distribution of federal largess. 
Since funds usually cannot be accumulated across fiscal years, gathering 
support to acquire expensive equipment is extremely difficult.^ 




ihc prime rate Also, ihc abiliiv to <.aiKeI un a year tu year basi.s prt)te<.is the insiiiuiion 
from beinj* .saddled with coniinuing pa^nieiiLs on te<.hno!ogj<.all> olrsoletc eijuipnieiii 

niie ri.si.al 198H budget Mibmilied b\ the Presidem lo die Congress goes e\en further 
in seeking to redu<.e funding for facilities and ec|Uipnient, proposing u> eliminate most of 
the few renianiing sources of such funds 

*^nic "Star Si-hool" bill. S T^B. was intrcKkKcd MarUi 198:" b\ U.S Senator Kdward Kenned) 
."k1. js proposed, would pro\ide $100 million o\er fi\e vear.s for the development of 
icIec^-.-'^iniunications networks for educational programs 

^*Onc pK^^ram, the !\iblic TeIc<.omnumKations I^kilities Program (Fn-P), actually 
cn».ouragcs applicai».is lu segment their projects on a nuilti >ear basis, so that annual appropriations 
can Ik* distributed more nidelv. No obligation to fund subsecjuent years is made, iKAve^er, 
and problems ha\e arisen whei. nhase one is funded but phase two is not And worse [:)ri)blems 
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Some institutions have found an ingenious way to solve this problem. 
Because it is Congress tliat appropriates funds for each of the federal 
programs, it is also Congress that can direct how the funds arc spent. An 
institution whose state senator or congressman wields power in the right 
committee can find itself the beneficiary of a ''set-aside/' a specific sum 
of money granted to an institution for a particular purpose. Despite political 
controversies surrounding the designations of set-asides, such designations 
continue to increase in frequency as well as amount. As federal funding 
becomesmore scarce, pressure to resort to set-asides will doubtless increase. 
The state's role in this process is a particularly difficult one. The institution 
seeking a set-aside often needs the broadest support, and it is rare that 
a state official wants to be seen torpedoing funds for one of its schools. 
But the state coordinating or governing board may not see the request 
for set-aside as representing the greatest need among institutions, thus 
creating a conflict of priorities. 

A final question with respect to federal funding is: Who owns the 
equipment? Whether or noi *xie institution has title to equipment acquired 
with federal funds depends entirely on the funding program and the terms 
and conditions of the grant or contract awarding the support. Without 
assurance of title, states and institutions tend to be reluctant to combine 
their funds with those of a federal agency. This makes the use of other 
forms of financing in conjuncMon vvith federal support even more difficult. 

Conclusion 

The problems of financing higher education in the telecommunications 
age are not substantially different from what they have been in the past 
However, the nature of the technology— particularly its cost and ability to 
transcend geographic and political boundaries— imposes rather different 
constraints and affords some unique opportunities. Telecommunications 
technology cries out for interinstitutional and interst ite cooperation in 
facilities development and utilization of services. Likewise, the close 
relationship between the uses of high technology on campuses and in the 
business world makes joint ventures highly attractive options. 

It is incumbent upon the states, which must oversee the development 
and use of these facilities and services, to consider the full range of financing 
alternatives presently available, as well as those that will become available 
in the future. States need to consider a number of issues: 

• How can innovation be stimulated, given the constraints of economic 
reality? 



art possible m tit Ilmsi unc tasc, a jHihhc inMUutiun was tumjKllcJ to ruani funds fi)r sacral 
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• How can the infusion of private capital be encouraged without ninning 
afoul of existing law or invoking the wrath of those who are already 
convinced that government in genera! andhigher education in particular 
are unfairl/ invading the commercial marketplace? 

• How can the desire for state-of-the-art technology be balanced with 
the need for skilled personnel who can manage and operate the systems 
that are already in place? 

• How can territoriality and institutional egos be overcome so as to 
maximize the time-and-space crossing characteristics of the new 
technologies? 

• How can the capital and operating costs attendant upon *^he new 
technologies be financed so that they are consistent with maintaining 
existing instructional, public service, and support systems? 

• How can students be empowered To access the new technologies in 
the context of available financial assistance? 

The role of the state in financing higher education in the telecom- 
munications age remains unchanged. The state is the primary source of 
financing for the public sector, and it is an increasingly important source 
for independent institutions as well. It is the first-tier arbiter of quality 
and the storekeeper of access. The state must also carry out the difficult 
task of balancing the interests and needs of higlier education against other 
interests and needs, in the context of what is bes* for the citizens of the 
state. This is a difficult task, made more so by the complexity and constant 
evolution of the telecommunications field. □ 
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A 

XADMINISTRATORS, faculties, and staffs at institutions of higher 
education have successfully integrated electronic communication systems 
and serv^^cs into administrative and research activities. However, they have 
not widely integrated the new technologies into reaching. Telecommu- 
nications will not be integrated into teaching until faculty and administrators 
develop the infrastructure and policies that make it advantageous for them 
to dc so. 

This chapter analyzes the structural factors that explain why the new 
learning technclugies generally have not been integrated into teaching. 
Attitudes of faculty members toward technology-based programs and the 
faculty reward system arc discussed. Some successful approaches to moving 
into the information age that have been undertaken by universities are 
then described 



Institutional Root Problems 

Disinterest about the use of telecommunications technology for delivery 
of mainstream academic services stems largely from weak or nonexistent 
institutional infrastructures to administer sach programs and services and 
from the lack of incentives for faculty deans, and department chairpersons 
offer courses vianontraditional systems. I^cultyare reluctant to participate 
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in telecommunications programs when there are no comprchensive, faculty- 
approved policies and procedures oudining the conditions of their 
involvement. Lewis' (1985, p. 22) study for (he Corporation for Public 
Broadcasting found that most faculty believe that technology-based 
instructional f:fforts ''go unrewarded, and in some cases, even jeopardize 
career advancement by raising questions about the seriousness of the faculty 
member's commitment to rcscarch/* Neither administrators nor faculty 
members are apt to invest their time and energy without prior resolution 
of issu'^s pertaining to funding, accreditation, quality control, transfer of 
credits, collegiality, non-academic staff roles, and assignment of space on 
the telecommunications network. I^culty resistance is even greater to the 
offering of telecommunicated courses intended for nontraditional students 
in non-resident settings— an activity which is at the bottom of .he reward 
list infour->'ear re'search institutions. 

The Central Role of the Faculty 

Faculty arc expected to be experts, create new knowledge through 
research, and pass on the accumulated kn'^wledge of their discipline through 
teaching. In American universities, faculty members are also expected to 
prepare the younger generation for their careers. Today's information 
revolution demands a re^definition of teaching and research. The new 
technologies make it possible to restructure' the world of work and increase 
the organization and delivery of information. 

Faculty are interested in re'search, teaching and Icamin;^, and not in 
technology per se. They arc also interested in academic freedom, their 
intellectual property, their particular discipline, and their care'crs. The 
application of learning technologies to academic programs must therefore 
be carried out according to policies and procedures that are iastituted 
and approved by instructors (Knapper, 1982). 

VtTiile there have been small gams in the involvement of faculty in 
instructional television, a study carried out Ly the American Association 
of Higher Education (Lewis, 1983) found that the problem most commonly 
faced by postsecondary instructional media professionals was resistance by 
faculty to the use of telecommunications. Arms (1985) points out that 
educators tend to perceive electronic technology as an extension of their 
cour«^s, but not as a replacement or alternative. In a more recent report 
(Lewis, 1985 ), current faculty attitudes are characterized as intensely critical 
of present instructional telecommunications and are guardedly optimistic 
about future possibilities. This report also noted that faculty view the 
instructional potential of computer, video, and audio technologies quite 
favorably However, they are highly critical of most currently available 
r^-u«- ructional software materials, particularly computer software. 
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Two phcMomcna are altering attitudes of faculty towards high 
technology, particularly computers. The first is the fact that the tools— 
vidcocasset:e rtcorders (VCRs), videodisc players, microcomputers, and 
interactive telecommunications systems— are rapidly becoming essential for 
research and publishing. The expansion ofelectronic publishing and research 
comnmunicatioas networks complement, rather than oppose, the traditional 
systenm of acixvemic work, thereby encouraging faculty to use the new 
technologies. Because virtually all books published in the last few years 
have been put into an electronic format for word processing before printing, 
colleg^:^ and universities must encourage faculty to develop new research 
and electronic publishing skills. This suggests the need for policies and 
prf)grams of encouragement that build on the existing reward system. 

Second, the fear of being left out of the fix)ntiers of research will move 
scholars to experiment and learn the necessary skills. This is the case with 
microcomputers, Acadenmics are much less resistant to the microcomputer 
because it is a research/writing tool that makes them more productive. 
As TXicker (1983, p. 18) points out, ^'Computers do not seem to threaten 
the core instructional technology or the structure of the institution. That 
is, they do not substitute for the teacher who is the core technology.** 
Furthermore, the computer— especially the micro— is comple !y 
controlled by the facu.ty member and makes him or her more productive. 

The Faculty Reward System 

In academia, as in the military, there is an "up-or-out** system of 
promotion— the tenure track system. The factors that contribute to 
promotion, salary increases, and tenure generally do not include teaching 
via nontraditional techniques. Successful grants persons, researchers and 
writers arc "rewarded" with reduced claswom teaching loads and increased 
staff assistance which, in turn, permit time for consulting opportunities, 
and research/writing. Clearly, teachi. ^ is less important in promotion/tenure 
decisions than research, securing grants, and publishing scholarly articles. 

The few existing policies that reward faculty for involvement in non- 
campus-based instruction do so in the most conservative tradition. The 
University of Illinois ( 1981 ) has published a paper entitled, A Faailty Guide 
for Relating Continuing Education and Public Service to the Promotion 
and Tenure Review Procc:^:^, 'ilrr^sc guidelines (University of Illinois, 1981, 
p. 1) attempt to incorporate into tenure criteria continuing education and 
public service: "Faculty outreach efforts are most highly valued when they 
demonstrate that the faculty member is 'at the leading edge* and making 
significant contributions to new knowledge in his or her discipline or 
profession . . . (Such) efforts contribute most to sch Jarly stature when 
fhey are: reported or cited in scholarly publications, shown to have impact 
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on public poliq^, or demonstrate innovative ba^akthroughs in linking theor>' 
with practice." 

The rcscarch/grants/publication tenurc track system is not the basis 
for promotion in undergraduate and community colleges where faculty arc 
rewarded for teaching, developing innovative courses, delivering instruction 
to nontraditional students,and participating in a variety of community service 
activities. Furthermorc, many of the outreach programs of undergraduate 
institutions are carried out by part-time, adjunct faculty who are not expected 
to meet the same standards as full-time faculty members of the institution. 
The emphasis on teaching leads ' a higher use of technolog>'-based courses 
in these institutions. 

Faculty in tenurc track modes must be judicious in the use of their 
time in order to ensure long-range rcwards. The de\'elopment of a mediated 
course or the offering of a prc-rccorded course rcquircs a considerably 
greater amount of a faculty member's time and energy for preparation, 
presentation, and administration than is normally necessary for traditional 
classroom instruction. Software development require'S even more extensive 
time commitments. 

One of the most effective ways educational administrators can support 
feculty is to aci'nowledge the extra work re'quire'd to develop instruction 
for delivery via telecommunications systems and provide adequate a'leased 
time for it. This is the strategy being used in computer literacy projects. 
PROJECT QUEST at The University of Texas at Austin, for example, illustrates 
how important it is that administrators support faculty members in ?hesr 
endeavors to transform education with computers. PROJECT QUKST is 
designed as an internal grant program. Faculty submit competing proposals 
wliich are funded by re'leased time fh)m other responsibilities plus full 
use of a computer and support staff. 

More e%1dence on the value of adequate support services has come 
out ofiui Annenberg/CPBstr"dy(Blackbumand Ging, 1986) in which faculty 
members at institutions that were successful with telecourse offerings were 
interviewed. The study points out that "adopters** of telecour^es expect 
more support from their institutions than "non-adopters." Adopters included 
administrators ^expecting positive reactions to the courses from students, 
faculty, and department chairs" and faculty members "expecting 
administrative support for the offering of the courses*' (Blackbun and Ging, 
1986, p. 12-13). Clearly, feculty are willing to teach telecourses vhen there 
• support. 

A study (Gn.iso» 1984) of the quality and effectiveness of West Virginia 
graduate programs offered on and off campus (including a mediated, award- 
winning MBA degree program) revealed that involvement is a critical 
component of faculty altitudes. Those who teach exclusively on campus 
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were likely to comment negatively on the quality of instruction in off-campus 
and mediated courses, ^ile those who had participated in telecourses 
said they were comparable to on-campus courses (as did rtudents 
participating in those courses). 

The integration and increased interconnection between computers and 
telecommunications into a knowledge network promises faculty increased 
access to cutting-edge research and an expanded definition of collegiality 
EDUCOM, a non-profit consortium of colleges, universities, and other 
institutions founded in 1964, is a good example of how information can 
be brought from all over the world to college campuses. Computer-to- 
computer research networks, electronic bulletin boards, electronic mail, 
i'nd planning/software evaluation services link scholars from over 500 
institutions in the US. and abroad. EDUCOM provides access to huge data 
bases that are critical for research, and it creates inexpensive opportunities 
for conferencing among scholars. Because teleconferencing is still 
considered a hobby of individual faculty members, a great deal of very 
exciting and valuable scholarship might go unrewarded and unrecognized 
by universities (Danielson, 1985). 

John P Crecine (1986), senior vice-president for academic affairs at 
Carnegie Mellon, says that the next level of computing on campus will 
be extremely powerful microcomputers, easily networked to each other 
and to large mainframes. According to Crecine ( 1986, p. 4), these "scholar's 
workstations" will build an "ultimate information-sharing environment*' that 
would allow students and scholars to interact easily with each other and 
with other universities and learning centers. This model is already being 
explored at prestigious schools such as Brown University where an 
Annenberg/CPB project created a network of scholars' workstations. The 
goal of the network is to prototype software to be used in the arts, humanities, 
social sciences, and natural sciences. 

Faculty Responsibility for Quality Assurance 

Faculty are responsible for maintaining the quality of academic course 
offerings as sec out by the policies of the institution, as well as the state, 
regional, and professional associations that accredit the activities of the 
institution. Tate and Kressel (1983) point out that, as long as courses arc 
developed by faculty members for use on closed-circuit systems, course 
content remains in their control. However, when telecourses are brought 
to the institution, faculty lose control over content and find themselves 
in the role oi /eviewer or refiner rather than creator of course materials. 

Faculty are concerned that the Intell^'ctual content of courses can be 
distorted and acade'.iic integrity damaged by non-academics who produce 
and edit the media formats. Faculty members serving as the instructor of 
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record in such offerings are only able to make modest adjustments to existing 
materials, such as wrap-around materials develop, d locally. Peter Dirr 1983) 
reports that teachers express most of their frustration with course materials 
that do not meet their institutional, departmental, or personal academic 
standards. 

It is not surprising that faculty are reluctant to accept canned material 
from other institutions, commercial vendors, and adjunct faculty members 
in their own departments. Any academic prograni that aims to include 
a large number of technology-based courses would have to confront this 
attitude. 

Some Success Stories 

According to Tate and Kressel (1983) and Schiller (1982), faculty 
members must have access to and control of the electronic delivery system 
and control of the content of courses that are transmitted electronically 
The best examples of institutional policies are apparendy those in \\1iich 
there is a minimum of special policies and procedures regarding 
telecommunications. These are the cases in which faculty are not 
downgraded for attempting to integrate new technologies into their 
teaching, writing, and research and in which credit is given in such a way 
that it counts towards tenure. The following cases are illustrative. 

The Coastline Community College of the Coast Community College 
District in southern California has no campus of its own. It provides as 
many as 20 courses per semester to students who participate from their 
homes, workplaces, libraries, and a variety of other places. Courses are 
delivered through public and commercial television, cable television, public 
radio, video- and audiocassettes, telephone, and computer. Core libtiol arts 
courses and related electives constitute the curriculum of this program 
(Lewis, 1983). Faculty who participate as telecourse managers receive 
additional compensation as an incentive. Furthermore, the funds returned 
through marketing of Coasriine courses throughout the nation are placed 
in a general district-wide account for support of distriC colleges and the 
telecommunications operation. It should be noted, however, that in the 
early 1980s, a faculty action in other more traditional units of the college 
district created a backlash against the nontraditional part of the college 
from which it is only now beginning to recover. The complaint from faculty 
members at the traditional campus was that the telecourses were 
"academically substandard'' (Cross and McCartan, 1984, p. 62). 

ITie Chicago City College went through a similar experience. During 
a periorl in the 1960s, a substantial number of courses were made available 
to students via television in the greater Chicago area (Arms, 1985 ). A decade- 
long hiatus in this program has been remedied by the transfer of a television 
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station license from the local public broadcasting company to the college. 
At Chicago City College, courses are also offered via radio and videocassette, 
and faculty members are involved— on a released-time basis— in developing 
and producing courses. Faculty members are less involved in developing 
courses that are co-produced with other colleges, and not at all involved 
in developing courses acquired from national distributors. In all cases, 
however, faculty are centrally involved in the course selection process ( Lewis, 
1985). 

Lewis (1983) also notes the case of Central Piedmont Conununity 
College in North Carolina. At Piedmont, there are as many as 150 courses 
that have audio and video modules. These modules vary in length frOi.n 
10 to 30 minutes. Faculty members can choose to use these modules as 
part of the class or assign them for viewing or listening (via telephone) 
in campus learning centers or off-campus, learning support centers. 

The critical feaiure of the Piedmont success story is faculty control 
of software selection. Generally, a telecommunications administrative unit 
selects pre-packaged software and then tries to "sell'* it to reluctant faculty 
members. The decision to adopt telecourses, for example, is most often 
made by college administrators (Blackburn and Ging, 1986). By locating 
the financing of the project in the academic department, use of the 
cechnolog) is an issue addressed by ftill-time, tenured faculty members. 

The Piedmont example highlights some of the conflict between the 
priorities of faculty and those of administrators. Administrators would rather 
work with group or consortial projects in order to purchase software at 
lower costs and reduce bureaucratic procedures In fact, three-quarters of 
tte institutions with large telecourse programs belong lo some type of 
video consortia that instigate telecourse selection and adoption as a group 
(Dirr, 1986). Faculty see the issue as comparable to selecting textbooks 
for a class, a task that is historically an individual teacher's prerogative. 
Some of Piedmont's success can be attributed to the fact that the software 
selection process follows the tradition of faculty control of classroom 
materials. 

A ftill schedule of credit and non-credit courses is oftered on statewide 
audio conferencing networks by both the University of Wisconsin Extension's 
Instructional Communications System (ICS) in Madison, Wisconsin, and 
the Rio Salado Community College of the Maricopa Community College 
System based in Phoenix, Arizona. Both programs are cen.^red around a 
comprehensive and centralized administrative support center that arranges 
all technical and support activities for the program, including registration 
and recruitment, mailing out course materials, arranging for remote-site 
coordination, producing audio-visual course materials requested by the 
instructor, monitoring examinations, prepar* student newsletters and, at 
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Rio Salado, organizing a student union students "meet" on the 

telephone bridging system— the Sundial network— to study together or chat 
over coffee. The faculty are not expected to become technical experts, 
nor are they totally responsible for bridging the "interaction gap" of a long- 
distance learning program. 

Equally important, both programs have structured extensive faculty 
training into the program. Faculty members are given training in effective 
use of the technology as well as hmts on encouraging successful interaction 
with students. AH course materials are prepared before the class is scheduled. 
Course packages are reviewed by curriculum experts v^o may suggest 
revisions or additions in the form of slides or other visuals. Although faculty 
control course content, they are given consulting assistance in adapting 
their course materials to the requirements of the audio conferencir.^ format. 

The University of Wisconsin-Extension's ICS is an example of significant 
state commitment to using information technology to meet the educational 
needs of the citizens of the state. The program which enrolls over 36,000 
adults a year is funded through state appropriations and programming 
revenue (Cross and McCartan, 1984). 

The National Association of State Universities and Land-Grant Colleges 
addressed the reform of faculty reward policies in relation to public service 
and proposed some of the following activities for state agencies (Elman 
and Smock, 1985): 

• Act as a coordinator for interuniversity committees and exchanges on 
the topic of the role of faculty in the use of learning technologies. 
Institutions take their cues firom other institutions, and the involvement 
of a number of univc sities and colleges in the same state will facilitate 
agreement on effective reward mechanisms. 

• Sponsor regional conferences and workshops that offer examples and 
practice plans of licensure policies, faculty compensation policies, and 
models of documenting and evaluating products and scholarship. In 
particular, articulate the methods used in traditional reward systems 
for scholarship and teaching, and then look at possible adaptations for 
the use of information technologies. 

• Encourage and help professional organizations to address the issue of 
faculty reward structures that go beyond scholarship. 

• Sponsor training events that focus on the use of information 
technologies. Propose that training be included in budget requests for 
hardware purchases. 

In conclusion, campus, system, and state higher education adminis- 
trators clearly have a central role and responsibility for finding ways to 
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encourage greater faculty utilization of instructional technologies. In so 
doing they must ensure faculty involvement right from the start and build 
a support structure of policies and programs that recognize and reinforce 
the traditional faculty role as the key to instructional quality assurance. □ 
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OWNERSHIP OF INTELLECTUAL ^ 
PROPERTY AND IMPLICATIONS / 
FOR STATE POLICY ^ 



Richard D. Marks 



.OST rECHNOI.OGlCAL innovations and new literary works in the 
United States aic not in the public domain. They are privately heid by ov^ers 
who expect an economic return. As a result, state policies encouraging 
use of nc^w technology in higher education must take account of the legal 
framework for rewarding owners of technological and literary innovaiiop. 
This framework requires that states and state institutions of higher educaMoi 
approach courseware development as a busine*>:>, as well as an educational 
enterprise. With planning, these two enterprises can be .rutualiy reinforcing. 
Concentrating on contractual and financial issues early in the ^^jmc increases 
chances of success in the long term. This chapter explains how il''^ costs 
of developing, distributing, and purchasing computer-based inst actional 
materials can be lowered significantly by attention to the legal intricacies 
of production and licensing agreements. 

This chapter focuses on the literary property questions surroundi^^.g 
software, principally ownership L>siua regarding the literary content of 
higher education courses that are delivered by technological means. Most 
of these courses (including those witl) television components) will soon 
be stored in digital form, so computer-ba:>ed instruction will form the bulk 
of (he next generafioii of courseware. What do copyright laws say about 
software? 
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Some DeSnitioiis 

Our task is difficult from the start because there is no all-encompassing 
"standard" legal definition of software. In some cases, wiiat is distinct about 
software is apparent. In other cases, for example, firmware and microcode, 
important definitional elements are blurred. These distinctions may not 
be important in operating computer systems, but the lack of agreement 
on basic definitions bedevils lawyers, judges, and policymakers who seek 
ground ruies tor the use of computer-based materials. For our purposes, 
the term "software" includes computer programs and their documentation, 
?s well as the subject matter of courses, or "courseware." 

The ruks affecting ownership and use of software come from federal 
and state law. Their interrelationship is complicated and not entirely 
sati^^}'ing. Federal la^'^ includes copyright and patent protection, and state 
law siipplies projection for contracts an J trade secrets. The law of trade 
secrets can be used to protect proprietary information, including data stored 
in computers and computer procc^^ and methods. Copyright and patent 
protection, on one hand, and trade secret law, on the other, arc not necessarily 
ir.iuually exclusive. However, ;esoU ^o patent j>r copyright protection can 
in some cases make it impossible to protect trade secrets. This chapter 
will not ^-'nalyze tiade secret protection further, because its use is unsuitable 
to most applications in higher education. 

While computer programs can be patented, ' patent protection is usually 
appropriate only when the computer program is part of a "new and useftil 
process, machine, manufacture, or composition of matter, or any new and 
useful improvement thereof. . . ."^ An innovation must pass tests of utility, 
novelty and non-cbvioubness before a patent will be issued.^ The problem 
is that most courseware does not fit in these categories. Rather, courseware 
is more likely tc fit v\'itiun the subject matter of copyright. 



Basics of Copyright 

Copyright, like patent protection, has its source in the United States 
Constitution. Article I, section 8, clause 8 of the U.S. Constitution empowers 
Congress, "To promote the Progress of Science and the useftil Arts, by 
securing for limited Tirr.cs to Authors and Inventors the exclusive Right 

to their respective Writings and Discoveries The constitutional basis 

of copyright is important because copyright restrictions are in tension with 
the protection of free expression in the First Amendment. The Supreme 
Court has explained that copyright promotes free expression by protecting 
authors' rights to the economic return on their works, thus encouraging 
literary and artistic efforts.'^ Nevertheless, that protection, in the form of 
restrictions on use of copyrighted materials, is an obstacle to ^eachers and 
students who seek free or low-cost course materials. 

1^ jjf^^^efcfvnce notes appear at the end of this chapfer. 
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Copyright can be used to protect a vast range of software, including 
computer operating systems and application programs, material that can 
be perceived only by using audio and video technology (video and audio 
programs, whether broadcast or distributed some other way ), and associated 
text and pictorial materials (whether printed or stored electronically or 
by some other means). Copyright can cover the instructional materials 
themselves, as well as research and administrative information. It should 
be noted, however, that copyright protects only original expression-, it does 
not protect the ideas or concepts expressed.^ Unfortunately consistently 
applying the distinction between ideas and expression is devilishly difficult, 
especiaiiy with software. 

Copyright protection for material writtep today is derived from the 
Copyright Act of 1976, as amended, which went into effect on January 
1, 1978. The act provides: 

Copyright protection subsists ... in original works of authorship fixed 
in any tangible medium of expression, now known or later developed, 
from which they can be perceived, reproduced, or otherwise 
communicated, cither directly or with the aid of a machine or device."^ 

Works of authorship include literary, musical, dramatic, pictorial, 
graphic and sculptural works, motion pictures, sound recordings, and other 
audiovisual works.^ They include compilations,^ as well as derivative works, 
that is, works based on a pre-existing work.'^ As we shall see, derivative 
works play a prominent role in policies directed toward the integration 
of technology in higher education. 

Copyright is actually a "bundle of rights" that can be sold or licensed, 
together or separately Licensing arrangements can be complicated, and 
must be careftilly drawn. For example, the owner of the copyright of a 
book may sell the movie rights, the translation rights, or the sequel rights 
(each of which is a right to create a kind of deriN'ative work). If the holder 
of a copyright of a book were to sell the motion picture rights to one 
party and the educational courseware rights to another, conftision would 
immediately arise because the use of a book in a course delivered via 
television is often accomplished by making a movie version of all or part 
of the book. 

A license can be exclusive or non-exclasive. If non-exclusive, more 
than one person or entity can be given or sold the rights to exploit the 
same work in the same fashion. Licenses can be issued for a specific or 
perpetual duration (although copyright protection itself iasts only for the 
life of the author plus 50 years or, in the case of a "work made for hire," 
75 years). After copyright expires, a license becomes valueless. 

Copyright allows the owner five very important exclusive rights. Tiiese 
are the rights to reproduce the work; prepare derivatives; distribute copies 
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by sale, rental o loan; perform the work publicly; and display the work 
publicly" These rights give the copyright owner virtuall/ total dominion 
over the work. For example, a copyright owner can choose to lock a work 
away and entirely prevent its use during the copyright term. 

ITiese provisions are mitigated to a small extent by statutory exceptions, 
the most prominent of which is the right of "fair use/* Fair use is meant 
to allow a narrow range of functions, such as criticism, news reporting, 
teaching, and research. Its application is determined through a four-part, 
judicially applied test that considers the purpose of the use, the nature 
of the copyrighted work, the amount and substantiality of the use, and 
its effect upon the work*s market value.'^ Fair use is not considered an 
infringement. However, it is an uncertain and highly limited exception to 
the general rule that an unauthorized use of a copyrighted work is an 
infringement punishable by substantial fines and, in some cases, 
imprisonment.'-^ 

Scftware's Peculiar Copyright Problems 

Copyright evolved in response to the development of the printing press, 
and, for hundreds of years, its evolution was shaped by the nature of printed 
products. Books and other printed materials arc tangible; they can be held, 
counted and confiscated. They cannot be reproduced easily or immediately 
nor stored invisibly Their text can be changed only by printing new versions. 
Once^in hand, their content is directly perceivable. 



All these points, while obvious, often seem forgotten when people 
begin to examine the copyrightabil-7 of computer software. Software has 
an elusive nature that confounds lavtyers and judges. It is intangible and 
cannot be directly perceived; but it can be reproduced almost instantly 
at a vast number of remote locations, as well as stored in a form that can 
be readily changed and which is difficult to counl or confiscate. 

In 1980, four years after its passage, the Copyright Act was amended 
to define' "computer program'' as "a set of statements or instructions to 
be used directly or indirectly in a computer in order to bring about a 
certain result**'** and, to specify that copyright was not infringed by the 
owner of a copy of a computer program who made an additional copy 
"as an essential step in utilization*' of the program in a machine, or who 
made the copy fur archival purposes.'^ 

Nevertheless, confusion persists as to whether computer programs arc 
proper subjects of copyright. ITie conceptual problem is that copyright 
extends to original expression only It does not apply "to an idea, procedure, 
process, system, method of operation, concept, principle or discovery, 
regardless of the form in which it is described ... or embodied.'''^' Certain 
romputer programs are, in effect, the embodiment of machine processes 
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and other logical procedures. Even a program that recoius the text of a 
book can, when mixed with other programs in a computer, take on some 
of the characteristics of subject matter beyond the realm of copyright. A 
recent compendium of the subject described the problem as "the 
indiscriminate application of the doctrine of ideas and expression to three 
fundamentally different categories of works: works of art, works of fact, 
and works of function/**"^ 

The question of software's copyrightability was litigated in a number 
of cases in the early 1980s, culminating in a decision by the United States 
Court of Appeals which established that most computer programs could 
be protected using copyright.'** The question now, however, pertains to 
the type and extent of protection that copyright will provide. For example, 
courts are wrestling with the problem of how much protection to extend 
to computer program*^ beyond protecting the exact code itself. Where does 
expression end and tnc idea begin? One federal district court, relying on 
the notion that everything not necessary to core purpose or function is 
"expression,** recently concluded that copyright protects the structure of 
a computer program as well as its "literal code."*'^ 

Similarly difficult questions plague derivative works created by the 
computer.-^ For example, certain programs are designed specifically to 
interact with data stored in or manipulated by other programs. The result, 
in a sense, is a second- or third-order derivative. Us authorship is difficult 
to trace without specific guidance about the impact, in a copyright sense, 
of the work of the authors who prepared the programs to use as tools 
to generate the derivative in question. This is a matter of defining the 
reach of authorship in the tool programs. 

A straightforward approach is to limit rights of authorship (the copyright 
rights listed above) in the tool prog a to those progran*.s only. A person 
who uses tool programs to produce a new work is then the new wor.Vs 
only author for copyright purposes. But this approach is too narrow to 
produce equitable results— or results that satisfy Congress' intent ir. the 
Copyright Act— in situations where, for exampl'% particular programs a.i* 
designed from the start to be building blocks in the constmction of an 
ultimate work.-* 

Authorship of Computcr-Based Courseware 

Courseware designed to be delivered using the latest technological 
means is likely to have ( 1 ) a video component stored on tape or optic^al 
disc, ( 2 ) a portion stored in a computer, possibly to be used on an interactive* 
basis, and (3) associated print material, it may also have (4) audit; tapes 
and (5) discs. The subject matter of the course might be developed or 
assembled by one person, but it will more likely be the work of a team 
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of scholars, assisted by a team of production specialists. It is likely to include 
original material from the scholars working on the project and copyrighted 
material firom other sources, including books, pictorial, graphic or sculptural 
works, speeches or performances. In addition, there may be material from 
the public domain (never before copyrighted or no longer subject to 
copyright protection). 

These issues raise the following questions: 

• \nio owns the copyright in a project in which academic consultants 
are hired by a commercial courseware producer? Who get*> the royalties? 
Docs the answer differ if the producer is the university where the 
scholars are on the faculty? 

• Who contr Js course content, the scholars or the producer? Who decides 
when the course need's to be revised or, if not revised, withdrawn 
from use? Is it possible to withdraw old versions of a course when 
other institutions have long ago purchased the course for their own 
use? How does courseware differ in this respect from textbooks? 

• Who has the responsibility to create ancillary materials for telecourses 
(including computer-based courses)? Who has the right to create such 
materials? Does copyright limit the right of others to prepare their 
own course supplements? 

• Who decides where, when and how often telecourses are to be offered? 
What control do universities and their faculties have over these 
decisions? 

With the exception of the last query involving curriculum control, 
all these questions should be answered in properiy drawn contracts that 
take into account the requirements of copyri^t law. This illustrates the 
fundamental contract copyright framework in which courseware 
devclopn.ent and distribution takes place, and it underscores the necessity 
for states and their institutions to have early access to lawyers w?th 
experience in law pertaining to intellectual property 

To avoid infringement, the team must obtain permission to use each 
previously copyrighted item. This requires identifying and locating the 
copyright owner, obtaining permission in writing and, in some cases, paying 
I fee. Permission must be obtained to use the course material in all of 
the functional and geographic markets in which the producers plan to make 
the courseware available. In other words, in order to use each item, the 
team must purchase from the "copyright bundle" those rights that will 
be essential to the distribution of the courseware. This process can be 
arduous, expensive and exceptionally tedious. The time and cost of 
^'clearing'* these rights will often tempt the users to resort to fair use, 
so that the clearance process can be accelerated or avoided. In most cases. 
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however, relying on fair use will make the persons asponsible for the eourse 
vulnerable to legal uetion for infringement.^- 

Assuming thitse rights are properly obtasned, the question remains: 
Who is the author of the course or particular components of the course? 
Many colleges and universities, including state institutions, have policies 
specifically designed to answer this question and, in many cases, the policies 
penTtit sharing of rights between the institution and faculty members, 
sometimes depending on whether the material is developed during working 
hours or using iastitutional facilities. In such cases, a further question arises 
as to whether a particular policy fits the Cop>Tight Act. Policies ( or portioas 
of policies) that conflict with the federal scheme can be voided in a court 
dispute over ownership. 

Who is the author of particuSar courseware' A key to the answer is 
the Copyright Act's definition of a "work made for hire**: 

( 1 )A work prepared by an employee within the scope of his or her 
employment; or 

(2)A work specially ordered or commissioned for use as a coniribuiicn 
10 a collective work, as part of a motion picture or other audiovisual 
work, as a translation, as a supplcmeniar>' work, as a compilation, as 
an instructional text, as a test, as answer material for a test, or ;ts 
an atlas, if the parties expressly agree in a written instrimeni signed 
by them that the work shall be eonsidere*d a work made fo- hire. ('Hie 
Act further defines terms such as "supplementary work** and 
••instructional text.")^-^ 

This definition governs all work-for-hire relationships in the United 
States, and it can be a subtle source of not-sO'Subtle anguish. For example, 
certain universities have policies providing that faculty member will own 
certain works produced during working hours that result from scholarly 
acti\ities that arc defined as part of the scholar's job. Most such policies 
arc not signed by faculty members. In a court dispute over ownership of 
particularly valuable courseware, a faculty member miglit find that he or 
she is unprotected by the policy Tliis is because, without .signatures, the 
policy is ineffective as a matter of law, because it does not comply with 
the literal requirements of the work-for-hire provision. Therefore, the poliq' 
fails to \ary the statutory work-forhire relationship, even if state contract 
law might otherwise give the faculty member a contract-based claim of 
ownership. (To that extent, the state law of contracts is preempted by 
the federal requirement.) Tlic faculty member loses any legal right to share 
proceeds. 

Conversely, a university .night find itself without ownership riglits to 
courseware that it commissioned, particularly if contributions were 
sufficiently extensive so that faculty members could argue that their efforts 
were, at least in part, beyond the scope of their regular employment. The 

m ^ 8i 



76 



problems in these examples might be solved by arguing th?u by implication, 
appropriate licenses were crcai d autliorizing the faculty members and the 
university to use the courseware :us appanrntly intended. Howc^ver, such 
equitable arguments might be accepted only in cuses of gross unfairness, 
if at all. 

Additional problems follow courseware that is computer-based and thus 
subject to easy revision. Depending on how revisions are made, who makes 
them and who is authorized to do so, thea' is great potential for confusion 
about ov;nership riglits in revisions. This confxision is not ineWtable. It 
can be surmounted by carefully structuring the contracts covering autliorship 
of the original course materials. 

Legal Problems in Distribution of Computer-Based Courseware 

Technological innox'ations over the past quarter centur}' have led to 
a significantly different approach to literary properi)^ than in the past. Today, 
people have far less respect for ownership nghts, and thc7 are impatient 
with restrictions on use. This ta'nd is illustrated by the rise in photocopying 
and the prolifenuion of copying machines in business and academe. Books, 
monographs, magazines and other publications are now copied routinely 
Indeed, the issue of library photocop)1iig w;is probably the most expk)sive 
dispute in legislative debates leading to the Coo>Tigln Act of 1976. Tlrat 
issue has now been surp:ussed by the m)Tia'J questions surrounding 
protection of computer-based information. 

Ilie intangibility of data in computers appears to produce a profound 
disregard for literary properi)' rights. People think they ought tc e able 
to copy software and use it on any machine, llity have little compunction 
when altering software and, in some c:ises, distributmg altered versioas. 
T1k7 might even tr)' to make money at it. Commercia! producers and 
distributors of sofnvare have devised methods limiting these practices 
(which thty regard :ls pirac}'), but not with ;istounding success. Shrink- 
wrap licenses and aggressive policing of corporate-level purch:isers of 
software have dctrc;ised illegal tup)'ing and distribution, but abuse is rampant 
nonetheless. 

Iliesc practices pose problems for iastitutions of higlier education, 
both aii distributors and users of computer-based courseware. From a user's 
perspective, enforcing restrictions against copying course materials is 
imperative. Otherwise, the college or university can find itself liable to 
copyright proprietors for infringement or contributory infringement. But 
adoption of strict policies and aggressive enforcement are doomed to partial 
success at best, because copying and alteration of computer-based materials 
am so often be done easily, quickly and in private. 

An alternative strategy is to use courseware that is designed to be 
copied and, in some cases, altercd. From the perspective of users, this sort 
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of courseware may be particularly well suited to higher cuucation. Certain 
components of courseware are, of course, less likely to be cor* »d than 
others. Currently copying read-only memory is technically easier than 
copying a videodisc designed for interactive use. A crucial legal difference 
is the ability to avoid the burden of policing copyright restrictions against 
copying and redistributing materials. A university which distributes such 
materials over an interactive network, for example, will find relief from 
such burdens a tremendous advantage, saving money and increasing 
flexibility of use. 

Universities can also benefit from software producers* site licenses and 
discount licenses for large -volume users, such as major corporations. These 
devices are a response to marketplace realities. Big users are becoming 
tired of policing against infringement, and are frustrated at the high cost 
of buying software licenses for each work station and the lack of flexibility 
that results. They are, with some success, pressuring software manufacturers 
into volume discounts and licenses that cover most or all of a company's 
computer stations. Such arrangements are ideally suited to the academic 
and administrative needs of higher education because, for the most part, 
they finesse the problems of copying and policing. University and 
governmental officials should support efforts to make site licenses a 
commonplace form of distribution. Even from a producer's perspect .e, 
a site license is preferable m many c^es (assuming a fair price can be 
negotiated), because it obviates the expense of enforcing sanctions against 
copying. 

The policy implications of providing courseware that can be used 
flexibly that is, with little attention to enforcing copyright restrictions, 
is a major challenge to institutions of higher education and to state 
policymakers. It is also a natural path. Computer-based courseware lends 
itself to collaboration among scholars and people skilled in production 
of computer, audio and video course components. Most courseware, in 
other words, is not likely to be the work of a single author or a small 
group of authors, as is commonly the cas''* with textbooks and workbooks. 
Moreover, courseware of this kind requires more resourcL'a than one autii.^*" 
or ^mall group of authors is likely to have, it requires institutional support. 
Consequently, there are philosophic." 1 and business justifications for adopting 
policies that require participants in the production of computer based 
courseware to agree, from the outset, that the final product is an institutional 
one. Such a product should be distributed both within the authoring 
institution and outside it in ways that maximize its u»e, rather than the 
monetary return to the production team. 

Courseware can be licensed to colleges and universities in much the 
same way that site licenses" are used in the distribution of software to 
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large businesses. Under such a scheme, a college or university has virtually 
unlimited rights to use audio, video and computer-based textual and graphic 
components. If such courses also use books or workbooks, they would 
be distributed as they are now. Some copying would occur, of course, and 
its impact would be the same as at present. 

In a courseware distribution system that places minimal emphasis on 
enforcing copyright restrictions, parti cina ting faculty cannot routinely 
expect to reap great economic rewards. Occasionally however, a course 
might be so successful in national distribution that the participating scholars 
would enjoy significant economic returns as a result of university sharing 
policies. This differs little from publishing textbooks, whtvQ relatively few 
faculty earn significant royalties. Consequently, college and university policies 
are likely to emphasize scholarly credit foi participating in development 
of computer-based courseware. Recognition is likely to come slowly, simply 
because the evolutionary processes at institutions of higher learning are 
slow. Quality control will be a major problem, and assessment of the 
comparability to more traditional forms of scholarship will be another. 
Nevertheless, consideration of work in telecourses and computer-ba^ ed 
instruction will inevitably become routine in tenure evaluations and other 
assessments of scholarly achievement. 

From a legal perspective, implementing these polir*-s will require 
cai ftil attention to developments ir. copyright law in order to preserve 
the work-for-hire relationships. The integration of revenue sharing 
arrangements in work-for-hire situatio is, satisfying the formalities of 
copyright law and the dictates of institutional policies, will soon be familiar 
legal tasks. State and institutional policies should be drafted to make such 
structuring as uncomplicated as possible, so that it can be carried out 
inexpensively on a routine basis. Predictability is important to faculty and 
institutions participating in courseware production. 

Concomitantly institutions of higher education should be prepared 
to enter into mutual distribution arrangements which decrease the costs 
of using computer-based courseware. Presumably mutual distribution 
networks will allow producing inst\ uions to recover their costs, plus 
additional amounts to support development of new couises. Some of these 
costs will be passed directly and indirectly to students, with the remainder 
paid by the same institutional sources that subsidize other academic 
activities. 

Even in a system structured to minimize the need for copyright 
enforcement, copyright still has an important role to play in the area of 
derivatives. An institution can be the "author" of courseware in the copyright 
sense, but a scholar whose work is the core of each course has a strong, 
worthy interest in controlling the creation of derivative materials. This 
interest is no different from that of textbook authors who traditionally have 
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the right to publish updated editions of their works, take on collaborators 
of their own choosing and establish relationships with particular publishers. 
In other words, the intangible nature of information stored in computers 
does not alter the basic approach to scholarship or to the protection of 
rights in scholarly endeavors. Institutional cor.rseware producers are 
therefor, likely to insist on contract terms that restrict alteration of 
authorized editions of their materials. This interest will create another gray 
area, as schools seek to further course use while maintaining the integrity 
of core materials. 

Institutional Structuring and the Role of Counsel 

Universities that produce computer-b^sed courseware, particularly 
coursewaj with video and interactive video components, will need to 
assemble and sustain (or rent) expensive production facilities. This will 
encourage producing universities to distribute courseware under license 
for an appropriate economic return, whether or not in mutual distribution 
arrangements. At present, we are only beginning to face the legal implications 
of these economic patterns. 

Universities must assess whether extensive courseware production and 
distribution fit comfortably in the institutional mi&s«on. From a practical 
standpoint, the institution must find a way to integrate coUiTse production 
with the mainstream of scholarship. Quality control and the need for faculty 
acceptance of electronic delivery systems will demand il. 

Some universities will develop production facilities that draw upon 
scholars from other institution: and these universities might begin to 
resemble production centers whose courseware output is distinguishable— 
mayt)e readily so —from other, more traditional academic activities. Such 
an evolution will raise legal questions. Each university will have to ask 
whether, under the tax code, its coursevv-are production is sufficiently related 
to its basic academic purpose so as to qualif>' for tax-exempt treatment. 
Because the analysis will vary widely amonf .istitulions, the structuring 
of production and distribution arrangements at any particular university^ 
will necessitate careful business and legal analysis. Questions 
expected, for example, about the desirability of forming 
subsidiaries or affiliates to undertake course production, distr.* 
both. 

Federal law imposes the basi' framework for consideration of ownership 
rights in intellectual property, including courseware distributed by computer 
and c( mputer-related techr.ok)gy. We cannot now foresee the intricate mix 
of production and distribution arrangements that will evolve. However, the 
cost of developing, distributing and purchasing computer based instructional 
materials can be k)wered significantly by carcfiil attention to the legal 
intricacies of production and licensing agreements. □ 
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STRATEGIES FOR FAMILIARIZING 
POLICYMAKERS AND EDUCATORS 
WITH INFORMATION 
TECHNOLOGIES 



Ralph D. /V1/7/S 



T 

JL HE TASK of rethinking highti education to fit the context of the 
information age poses an enomioiis challenge to those most responsible 
for ensuring a proper fit between institutions of higher learning and the 
needs of society. In the national tradition, those entrusted with this 
stewardship are policymakers and educators. These include governors, 
legislators, state board executives, commissioners of higher education, 
trustees, institutional administrators, and faculty members. All must 
participate. Each has a critical role to play 

Before the various actors can play their roles adequately, however, they 
must become aware of the new technologies. Additionally they must realize 
that the technological revolution has raised a fresh set of legitimate— but 
complex— academic, fin;incial, personnel, and public policy issues which 
promise to have a scnous impact on existing policy structures. As Steven 
Muller (1983, p. 32) points out, the problems now confronting higher 
education are "fundamental and radical." Only informed individuals acting 
in an appropriate public policy environment can rethink higher education 
in ways that best serve the public interest. 

The times call for closer cooperation between the states and institutio' ^ 
of higher education. Such cooperation should be undertaken to establish 
a more flexible, supportive environment within which institutional leaders 
and faculty members can develop information technolcgics in a manner 
which will ensure that higher education and the oublic reap the benefits 
of the technological revolution. This chapter outlines the reasons why 
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policymakers at the state level should oversee the integration of learning 
technologies into higher education. This chapter also suggests that, in order 
to carry out the successful integration of learning technologies into higher 
education so that the quality of education and people's access to it is 
enhanced, policymakers and educators must become familiar with the 
capabilities and limitations of the new technologies. Several specific 
strateg>s are therefore suggested to familiarize policymakers and 
institutio.ial leaders with all aspects of the new technologies. 

The Policymaker^s Perspective 

For several reasons, it is vitally important that state policymakers assume 
oversight responsibility for the progress of the technologjcal revolution in 
higher education. The first reason is that powerful forces are driving 
institutions toward the integration of technology into the academic 
environment for purposes of public service, research, and instruction. 
Increasingly en^j^^loyers and parents expect graduates to be prenared to 
function as individuals, employees, and citizens in the emerging iniurmation 
society 

Another force motivating institutions to acquire and use technology 
relates to competition. A technology-rich curriculum will help to ensure 
a continuing supply of student applications. Additionally technologies that 
enable an institution to serve distant learners open up new student markets, 
not only in the local area, but also throughout the state, the nation, and 
the world. Appropriate technology can also enable an institution to carry 
out research projects, either alone or in cooperation with business and 
industry or other institutions of higher education. Reactions of people to 
these forces can raise significant questions about institutional mission and 
purpose. When its vested interests and survival are at risk, a college or 
imiversity cannot always be counted upon to act in ways that are entirely 
consistent with public interest. 

A second reason policymakers at the state level must be attentive to 
information technologies is that many of ^he issues being dealt with bv 
institutions seeking to acquire and utilize these technologies have an integral 
relationship with state fiscal policies ar»d practices. This involves the cost 
of purchasing, operating and maintaining hardware; the cost of developing, 
renting, and purchasing software and courseware materials, the cost of 
providing faculty incentives to become involved, including training and 
professional development programs; the cost of measuring performance 
and productivity; and, finally, the cost of additional technical and professional 
support staff required to service and sustaiii the technology-oriented 
curriculum and delivery system. 
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A third reason that policymakers must assume oversight responsibilities 
is that issues of equity and access are raised when self-selecting institutions 
create— through individual initiatives— a technology-rich curriculum and 
the ability to outreach electronically. This situation can create real or 
perceived imbalance in the quality of instruction and the capacity of the 
instii ation to attract and retain faculty and students. Both local and distant 
learners have greater access to the academic programs and support services 
of institutions with electronic delivery capabilities. When such programs 
are self-supporting, they may be accessible only to the employees of specific 
firms or to individuals who can afford them. 

A fourti* reason for vigilance on the part of policymakers is that the 
introduction of technology into the instructional process raises questions 
about academic quality and consumer protection, matters of traditional 
concern to the states. 

A fifth reason is that the new and emerging technologies, although 
costly, lend themselves in many instances to shared use and cooperative 
endeavors. Examples of such technologies include supercomputers, 
instructional television fixed service (ITFS), satellites, microwave and 
telephone networks, as well as production facilities for software and 
courseware. There is also great cc:<^-savings potential in the shared creation, 
purchase and use of software, courseware, and instructional programming 
at the local, state, and regional leveis. Institutions have already demonstrated 
a capacity to associate themselves voluntarily to achieve special benefits. 
Greater and more beneficial results can be achieved through judicious state 
initiatives. 

A final reason is that information technologies will continue to develop 
and provide higher education the opportunity for innovative applications. 
Clearly, the possibilities are not limited to instructional considerations. They 
also include student and instructional support services, research, public 
service, and every aspect of academia. Ultimately, they can contribute to 
scholarly productivity and create a highe*- quality working environment for 
students, faculty, and administrators. 



Information, Orientation, and Training Needs 

>X1iether institutions take advantage of the cpportunities created by 
the technological revolution will der - .d to a large extern apon ftinding 
and policy decisions made by elected officials with respect to the acquisition 
and use of information technologies. These decisions, in turn, will be greatly 
influenced by the advice governors and legislators receive from state higher 
education agencies, state budget officers, and educators It is therefore 
important that all thosr involved in the decisionmaking process be 
sufficiently acquainted win. the information technologies to perform their 
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respective roles effectively. State policymakers need to be aware of the ever- 
widening I p between the capabilities of information technologies and the 
funding ana policies needed to foster use of these technologies. Similarly, 
if state higher education executive agency personnel arc to perfom> their 
advisory, coordinating, planning, and review functions effectively, they must 
be aware of the issues raised by the integration of information technologies 
into the higher educaron environment. 

State higher education xecutive agency personnel and institutional 
administrators will need to have an understanding of the practical aspects 
of planning and budgeting in the emerging technological environment. They 
must have good information about: hardware and software costs, capabilities 
and limitations of the different technologies, impact on existing policies 
and fi^nding practices that relate to faculty workload and workload 
measurement, cost-benefit relationships between present methods of 
instruction and new methods involving the technologies, and possibilities 
for improved productivity and access. They must also be aware of how 
different technologies c?n be best utilized for interinstitutional, 
intersegmental, and interstai ? collaboration and cooperation in areas such 
as programming, training, and development, as well as shared use of 
equipment, networks, courseware, and softv.'are. 

Faculty members must acquire special skills to use the new audio, 
video, and computer technologies, as well as learn how to develop 
courseware and software. They must kam techniques for effective teaching 
before cameras, while interacting with distant learners via telephone. They 
must develop special skills needed to adjust course content and their own 
teaching style to fit the information medium. They nrust also learn how 
to prepare and present course material in conjunction with a team of 
professional and technical personnel. 

Faculty and administrators need to learn more about the impact of 
the new technologies on workload and performance requirements. They 
need a better understanding of the potential of technology to improve the 
quality of ^ faculty member's teaching, research, and service. Indeed, all 
those whi )articipate in the decisionmaking pror:ess must be persuaded 
that the usc .)f information technology will improve the educational process 
and enhance higher edui ation's role in society Until they are so persuaded, 
they cannot be expected to create and ustain an environment that nurtures 
the use of the new technologies. 

Strategies for Initiatives in Technology Literacy 

Many strategies can be used to enhance technological literacy among 
state poliq-makers and their advisors, as well as institutional leaders and 
faculty members. Not all strategies apply equally to ever) iituation. The 
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information, orientation, and training needs of policymakers, state board 
personnel, and educators will differ from one state to another, one institution 
to another, and one individual to another Specific needs will most often 
differ in degree rather than in kind. Perhaps the most pronounced differences 
are between the needs of faculty members . nd the needs of others. It 
should be kept in mind that the value of the strategies suggested below 
depends upon several factors, including their relevance to existing needs, 
tiding, the current environment, and the manner in which each is 
implemented 

Start at the Top. Many opportunities exist for presidents and other 
executive officers to share infonnation about problems, techniques, and 
achievements. Special efforts should be made to place issues relating to 
infonnation technologies on meeting agendas for national^ regional, state, 
and system meetings. Opportunities should be sought out to exchange views 
on policies, procedures, and planning as these relate to the introduction 
of technology into the curriculum. 

Generally, the best and most credible source of information available 
to administrative officers at all levels is the peer group. On the basis of 
extensive interviews with presidents, provosts, and chief acaoemic officers, 
Dav^d G. Brown ( 1979, p. 71 ) concluded that "although presentations by 
experts . . . have great value, professional vitality is best maintained through 
sharing of information within the professional group." 

Scan the Information Technology Environment. State boards and 
institutions must monitor trends in information technologies and consider 
what their impact will be on existing stale and institutional goals, program 
planning, access, program delivery, physical facility requirements, equity, 
quality of instruction, and the n-.sasurement of faculty workload. This 
information should be integrated into every level of state and institutional 
planning. 

Visit Exemplary Projects. When visits to exemplary programs arc 
carefully coordinated and projects visited are selected to sat^ ^e specific 
interests of the visitors, then policymakers, state board staff members, and 
educators can learn a lot. First-hand observations will provide a keen 
appreciation for program operations. Faculty and administrators responsible 
for the projects being visited can provide valuable information about project- 
related problems and opportunities, faculty training requirements, and costs 
associated with acquisition, maintenance and operation of program hardware 
and software. The visit also provides an oppo«*tunity to begin or expand 
a network of people familiar with the issues associated with the use of 
infonnation technologies in the academic setting. 

Lewis (1983) conveniently provides a documented inventory of 
programs, projects, consortia, and associations devoted to serving the off- 
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campus student. Other projects are widely publicized in the literature o:^ 
a regular bacis, and many new projects are being implemented by institutioi..: 
and states across the nation. 

Form a Task Force. During 1984-85, approximately two-thirds of t!)e 
nation's institutions of higher education had a task force, a study group, 
or an administrative ofScer engaged in an assessment of the educational 
applications of video, voice, and data equipment and facilities for 
instructional purposes (Riccobono, 1986). Many state task forces and study 
groups have a'so been established to study the problems and opportunities 
associated with the new technologies. Creating such a task force is an 
important statement. It focuses attention on the subject, ^^1lile demonstrating 
that state and institutional leaders are aware that information technologies 
must be taken into account vAi^n planning the future of higher education. 

Whether created at the regional, state, or institutional level, if the task 
force is to have credibility, it must be representative of the "stake holders." 
At the state level, for example, membership should include appropriate 
representatives of the executive and legislative branches of go^^emment, 
institutional and segment leaders, trustees, faculty leaders, and the state 
higher education executive agency. Faculty participation is also vitally 
important because it is the faculty members ^o must implement change 
in the curriculum and instructional process. 

The basic purp^je of the task force is to encourage the adoption of 
regional, state, or institutional policies and procedures designed to facilitate 
the integration of information technologies into the functions of higher 
education. To accomplish this purpose, the group should design and 
implement a series of innovative initiatives at the regional, state, or 
institutional level. To be aimed at policymakers, state board staff, trustees, 
institutional administrators, and faculty members, these initiatives should 
be designed to achieve specific objectives relating to the acquisition and 
effective utilization of information technologies in support of the state's 
or che institution's educational goals. ITie following are some suggested 
objectives: 

• Develop and maintain an "information technology profile" of the region, 
state, or institution. The profile should include an inventory of existing 
and planned facilities, hardware, software, electronic networks, and 
personnel, as well as current applicati^ ns, obstacles, and opp 3rtunitie.<J. 

• Enhance awareness of the new information technologies and their 
educational potential. 

• Gather and disseminate information about hardware, courseware, and 
software with reference to availability, application, capabilities, and 
limitations. 
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• Identify and learn to manage opportunities, barriers, and obstacles 
relating to the use of new and eme.-ging technologies. 

• Identify and focus appropriate at tent' upon the policy implications 
inherent in the use of new and emerging technologies. 

• Design and implement appropriate information and resource-sharing, 
training, 'ind development activities in response to identified needs. 

• Explore and focus attention on opportunities for collaborative use of 
information technologies and cooperative program development and 
delivery at local, state, and regional levels. 

o Gather and disseminate information concerning ways information 
technologies can enhance productivity in academic programs while 
improving the qua^Hty of work-life among teaching uculty. 

The first step the task force must undertake is to gather information. 
This is a critical step. Sufficient time and resources should be allocated 
to this enterprise. To focus attention of constituents on the issues involved, 
activities of the task force should be given mardmum exposure. To achieve 
this objective and ensure the broadest possible participation of constituent 
groups in information-gatherings ♦he task force might establish a variety 
of subgroups and conduct well-publicized hearings. In the case of regional, 
state, or system task forces, special policy briefings and status reports might 
be presented via satellite-based video conferences to permit the broadest 
possible participation by state and institutional policymakers. 

Import Expertise. State boards and institutions might hire a consulting 
firm, engage the services of a visiting team made up of experts from other 
institutions of higher education, or bring in individual consultants. Agencies, 
in cooperation with institutions, should establish or participate in faculty/ 
staff exchange and internship programs that focus on individu"^ who have 
an understanding of the various technologies and their applications. Experts 
can provide a variety of technology-oriented seminars and workshops. 

Though some consultants may not be as sensitive to the academic 
culture as exchange or visiting faculty and administrators, rton-academic 
consultants can firequentlj bring greater objectivity and a fresher point of 
view to issues under consideration. This objectivity can be especially valuable 
at the state leyel where the interest of states and individual institutions 
do not always coincide. 

Join Consortia. According to a recent national study (Riccobono, 
1986), approximately one-third of the nation*s colleges and universities 
belong to consortia that are oriented toward technology, with proportion- 
ately more public (40 percent) than private institutions participating, 
institutions that have not already done so should consider joining regional 
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and national consortia. Or, they should join with other institutions to create 
local consortia to assist with problems relating to training and development, 
as well as those relating to the availabilit)' of quality computer and video 
software and courseware. Services generally available through consortia 
include group purchase of hardware, courseware, and software; sharing of 
software and courseware previews and ewls nations; sharing of member- 
developed software and programs; computer and video networks and 
networking assistance; faculty and staff training and development; and 
technical planning assistance. 

Establish Cooperative Networks. States and institutions should 
establish cooperative telecommunications networks for information-sharing, 
conferencing, and training purposes. Computer-bascu utilities (data bases, 
electronic it ail, bulletin boards, and computer conferences) should be 
established to enable state boards, institutional administrators, and faculty 
to exchange information about hardware applications, ( ipabilities, 
limitations, costs, problems, and opportunities. Additionally, these networks 
should be used to exchange evaluative information on software and 
courseware, as well as provide an on-line catalog of such materials. 

Policymakers, state board personnel, and educators should establish 
forums on technological issues of common concern tiiat include topics 
such as serving distant learners, accreditation standards and practices, 
financial policies, planning guidelines, model legislation, and new standards 
for measurement of faculty workloads. 

Audio and video conferences should be utilized to conduct special 
briefings forpolicymaktis; provide state boards, administrators, and faculty 
conferences featuring special applications of various technologies; 
disseminate the results of special studies and reports relating to the use 
of information technologies in higher educatioa Video conferences should 
also be utilized to conduct faculty and staff training programs on such 
matters as hardware operation, software, courseware, and viirious aspects 
of the design and development of material. 

Regional and statewide networks could be coordinated by a designated 
institution, n special network staff, or a region 1 organization such as the 
Western Interstate Commission for Higher Education (WICHE). 
Alternatively statesand regions might benefit from an affiliation with existing 
information technology networks such as the National University 
Teleconference Network (NUTN) or EDUCOM. In other instances, state 
and regional agencic might suggest that institutions with the needed 
technologies undertake jointly sponsored networks, thus enabling the "have- 
not'' institutions to benefit frv,.r resources already acquired by others. 

Establish a Cooperative InJof*mation Technology Sttidies Center. 
^ States and institutions should establish independent or cooperative centers 
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for the study of ted:.>ology. This type of center, which might be more 
of a concept than a place, could carry on a variety of activities relating 
to technology and education. It could conduct policy research and provide 
information and advicf* on issues of interest to policymakers and planners; 
assist institutions in the enhancement of the efficiency and effectiveness 
of existing technology applications; advise on how to improve teaching 
and learning effectiveness through the use of technology, and study how 
information technology can enhance the productivity of higher education, 
as v/ell as the quality of professional life among faculty members. State 
boards and institutions should cooperate in bringing together legislators, 
executives, and institutional leaders to hear presentations on these topics. 
Additionally, the center might conduct conferences for policymakers and 
educators, providing them with a conceptual orientation and information 
about current tech»:olcgies and their likely instructional applications. Topics 
miglit include computer-assisted instruction, videodisc technology, long- 
distance learning via technology, and anticipated innovations. To supplement 
such conferences, the center might demonstrate hardware and software 
and schedule additional demonstrations at appropriate demonstration sites. 
Such a center, along with its various activities, might be sponsored by a 
state, an institution (in cooperation with information technology' industries), 
or by a regional organization. 

Seek Expert Legal ami Business Advice Early, Campuses entering 
into licenses with producers of computer and video .software and courseware 
must now adopt policies and practices designed to protect themselves against 
infringements of user agreements and copyrights. Institutions considering 
cooperative hardware or software acquisitions, development, utilization, or 
production ventures with their own faculty, other institutions, or for-profit 
entities must take care to protect their lej,al interests while minimi/ing 
exposure to liabilities. Insti:utions considering serving distant learners via 
such technologies as ITFS systems, satellite, or terrestrial microwave must 
apply to the Federal Com^-^unications Commission (FCC) to obtain licenser* 
to constmct and operate telecommunications systems, and protect against 
signal interfentnce. 

Tlie issues raised by these considerations are new to most institutions, 
and th'*v must not be ignored. There are many legal firms familiar with 
the maze of FCC regulations and procedures that can provide invaluable 
services to institutions, saving them time and frustration. It is important 
that the services of these firms be obtained early in the process. 

!n addition to legal assistance, institutions considering business ventures 
should seek consulting firms that specialize in getting new business ventures 
dw've loped and off the ground with minimum difficulty and risk. Such business 
ventures often require the development and execution of complex business 
^ nlans that involve risk capital, market analysis, as well as planning, 
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distribution, and other matters unfamiliar to most colleges and universities. 
In these cases, outside help provides the breadth of knowledge and the 
objectivity needed to ensure the soundest possible decision. 

Establish Leadership Seminars. A state or rci?ional leadership 
institute for policymakers, executives, and faculty leaders should be 
established to encourage leadership in the use of information technologies 
for educational purposes. Fifteen to twenty participants should attend 
intensive sessions with experts in the use of educational technologies. Topics 
covered should include applications, financing, planning, faculty and staff 
development, hardware, software, and courseware. Special policy briefings 
and reports should be provided leaders via satellite-based video and audio 
confere'nces on an invitational basis. Such seminars should be. conducted 
under the aegis of established state, a'gional, and national organizations 

Attend Conferences, Workshops, and Seminars. In re'cent years 
the number of national and a'gional conferences, seminars and workshops 
on information technologies has increased. Sponsored by national higher 
education associations such an American Association of Higher Education 
(AAHE) and American Council on Education (ACE), individual universities, 
and even by business concerns and associations, these confere'nccs and 
seminars provide immediate, cost-effective orientation for those who 
participate in the state policymaking process, enabling them to obtain 
considerable information about information technologies and their actual 
and potential instructional applications. At the typical conference, there 
are practi cal workshops in which specific hardware and software applications 
are discussed and demonstrated. 

Selective Implementation, For a variety of reasons, including! 
limitations of funding, space, and human re'sources, technology often cre'ep., 
into the instructional program along lines of minimum resistance. Disciplines 
such as computer science, business, and engineering have a greater affinity 
for the information technologies than do most other disciplines. As a first 
step toward introducing information technologies into the instructional 
program, it may be useful to strengthen the involvement of academic units 
with the least resistance and then seek their support in introducing the 
technologies to units with less natural affinity Faculty often take the initiative 
in the area of professional development when diey perceive the contribution 
techn Mogy can make to the teaching/learning proces;>, or when tliey perceive 
the relationship between technology-rich instructional programs and the 
number of majors their discipline can attract. 

If adequately supported in their efforts to integrate technology into 
instructional programs, such academic units can generate institutional 
re'sources for future' orientation, tialning, and development efforts. Where 
fiinding is a major factor, this approach has the added advantage of spre^ading 
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the cost of integrating technologies into the curriculum over time, while 
allowing both faculty and the administration an opportunity to observe 
and evaluate the technology, training and development, and maintenance 
requirements. 

Exploit Successful Projects. Institutions akeady utilizing information 
technologies in some academic units or programs should involve senior 
faculty members from these programs in the design and implementation 
of training and development programs for other faculty members. Such 
faculty can also serve as resident consultants to the institution, as well 
as to other academic units. Faculty from experienced departments and 
programs should be encouraged to demonstrate the use of video, voice, 
and computer technology for instructional purposes and discuss and 
demonstrate the application of new technologies for the benefit of other 
faculty and administrators. The use of resident faculty as advocates should, 
if necessary, be supplemented by the use of faculty from another institution 
that has successfully integrated one or more of the information technologies 
into its instructional program. Institutions should take advantage of the 
faa that faculty have greater credibility with their colleagues than do outside 
consultants or administrators. 

Implement Technology Literacy Programs and Activities for 
Faculty. Faculty must be capable of making appropriate professional use 
of the emerging information-processing technologies, particularly in 
connection with the instructional program. Of course "appropriate use'* 
will be defined by each individual, based on that individual's particular 
need and situation. It can range from being required to use courseware 
efficiently to being able to program or author courseware. However, the 
literacy effort needs to be broadened to include developments in audio 
and video technologies, as well as electronic networking. It is particularly 
important that educators understand that video, voice, and computer 
technologies are being integrated and networked in ways that have significant 
implications for the future of higher education, the role of faculty members 
in the academic setting, and the organization and structure of colleges 
and universities. 

Plan Faculty Training and Development Programs. The following 
six points should be considered when planning a program to familiarize 
faculty with the new information technologies: (1) develop a good 
information base about professional development prognms, the institution, 
and the individual faculty to be served; (2) build flexibihiy into the program 
so that the needs of the institution and individual faculty members are 
met; (3) involve faculty wiio will utilize the program in the planning of 
its operations; (4) plan an evaluation component that takes into account 
^ feedback from faculty clients; (5) undertake planning for faculty 
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development in conjunction with established academic planning processes 
to ensure that individual faculty member's objectives support the institutional 
mission; (6) establish the kind of credibility that comes only with a 
demonstrated and sustained institutional commitment (Pellino et al., 
1981). □ 
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ALUABLE LESSONS can be learned from the experiences of the few 
states where phns for the integration of technology have been developed. 
While the preceding chapters have identified the most important policy 
areas and attempted to provide useful insights and options to consider, 
it is clear that no single pattern exists for effective state planning and policy 
development in the rapidly evolvingfield of information and communications 
technology What is clear, however, is that the new learning technologies 
offer tremendous opportunities, and the challenge is to effectively integrate 
them into higher education. State leadership is a key factor that will 
determine whether higher education will be able to meet this challenge. 

State and educational leaders should begin with a concept of technology 
as a means and not an end The challenge is to develop "the grand idea:** 
using technology to discover ways to encourage and stimulate learning (Van 
Horn, 1986). The impetus to state-level involvement ought not to derive 
from issues of rationalization or control, although efficiency will always 
be a m^ijor concern. Nor is the crucial issue one of regulation, although 
effective regulation in some areas is essential. Rather, the fundamental issue 
is how to use the new technologies to improve teaching, learning and 
educational opportunities. State leaders should ask themselves. Is the primary 
focus in the '^tate with respect to telecommunications policy being placed 
on the issues that will make the greatest difference to the educational 
enterprise in the long term? Whether higher education is thought of in 
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terms of intellectual productivity, more active, individualized, self-directed 
student learning or lifelong learning, state leaders should initiate planning 
and policy efforts that use technology as a means to achieve excellence 
in education. 

The impetus for planning and policy development has varied from state 
to state, as has the locus of leadership. While there might not be an easily 
exportable or replicable planning model, there are common issues and 
tensions that emerge. The type of state higher education structure or 
governance is clearly not ihe critical variable in effective telecommunications 
planning. A statewide governing board, for example, is not more likely to 
be successful in the planning and implementation of major telecommun- 
ications initiatives than a coordinating board. Moreover, the initial source 
of leadership that addresses the issue of technology is not a significant 
factor. In Indiana, for example, the initiative involved the participation of 
all entities of state government. In other states, including Nevada and 
Oklahoma, the higher education system played a leadership role, not only 
for the higher education system but also for all of state government. 
Regardless of whether the leadership initially comes fh)m colleges and 
universities, the state higher education boards or other state agencies, it 
is essential to involve as early as possible all of the actors, including governors, 
state administrators, state budget officers, smte legislators, college and 
university officials, as well as faculty members. 

The magnitude of the investment that states are being asked to make 
in telecommunications technologies suggests the need for collaboration 
among state agencies, multi-campus systems and institutions of higher 
education. However, there are some dangers in this process. One of the 
risks is that the planning and policy development process will he driven 
by non-educational agencies, with the result that administrative consid- 
erations, rather than instructional considerations, will drive system 
development. Such efforts at the state level are typically led by departments 
of general services which often place little value on the participation of 
institutions, students and faculty members. When participation is limited, 
the predictable outcome is greater resistance to educational applications 
of technology There is also the danger that the costs of technological systems 
will lead states to build in layers of organization that may slow down and 
complicate acquisition and installation plans. This can be a process of 
bureaucratic attrition that hinders the kind of experimentation, creativity 
and flexibility that is needed. 

The locus of decisionmaking tends to move farther and farther away 
from the faculty member as more complex and expensive technologies 
and courseware arc incorporated into higher education. Consequently 
decisions, including decisions relating to course approval, are more likely 
to be made at levels where they have not traditionally been made. Such 
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a change in the locus of decisionmaking runs counter to the tradition of 
decentralized and semi-autonomous decisionmaking in higher education, 
and therefore poses a fundamental policy dilemma for policymakers. While 
highly centralized bureaucratic approaches can deprive the process of vitality 
and faculty confidence, completely decentralized decisions can result in 
excessive costs and poor quality Policies are not likely to be effective which 
are developed without equal sensitivity to the dangers of excessive 
centralization, on one hand, and technological anarchy on the other. 

Well-structured, competitive grant programs— coupled with rigorous 
evaluation and careful attention to dissemination of the results of pilot 
programs and experiments— comprise a policy approach that encourages 
institutions and faculty members to experiment and innovate. A few provisos 
should be kept in mind, however. Because incentive programs are not 
integrated into the base funding system or into formulas, this strategy tends 
to keep technological applications on the periphery. Moreover, if grant 
programs are considered add-ons, they can be particularly vulnerable in 
times of fiscal retrenchment. 

Financing issues, of course, come to the forefront in state and system 
planning. The expenditures for equipment and operations characteristic 
of many of the information technologies require rethinking of conventional 
approaches to financing higher education. The financing of technology also 
raises such questions as: How much should a student pay for access to 
information technologies? Should the student's share be part of regular 
tuition or a categorical add on? These questions are significant, not just 
with respect to technology, b it have broad implications for the financing 
of public higher education. 

One of the most disquieting issues is that of regulation for quality 
control, an issue that is on the policy agenda of several states. Policymakers 
recognize that technology is a powerful tool, not only for institutions and 
faculty who wish to use it to enliance education, but also for those whose 
interest in quality education is secondary to increased enrollments and 
profits. State policies should seek a balance between regulation for public 
protection and the encouragement of innovative methods for delivering 
education. 

There are several ways that state officials can take a leadership role 
to support integrating the new learning technologies into higher education. 
These include the following: 

• Obtain information about needs and resources. State higlier education 
officials should discern what resources are currently in place, which 
clienteles are currently being served and who should be served in the 
future. They can ask: What educational needs exist among special 
clienteles that could be met effectively via technology? Special clienteles 
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may include adults in rural areas, professionals seeking continuing 
education opportunities and teachers seeking continuing education. 

• Initiate planning and coordinating efforts. The market-like character 
of higher education guarantees that the use of information technologies 
will increase, but the direction of the increase will be towards available 
resources, not necessarily toward unmet needs or state purposes. By 
itself, planning cannot guarantee the best uses of the technologies, but 
it can point to unmet educational needs, underserved clienteles and 
unrealized state goals. 

Coordination cannot guarantee creativity, but it can reduce unnecessary 
duplication of expensive facilities and programs. State officials sliould 
find out what cooperation is already taking place among the institutions 
in the state, especially those that arc state funded, as well as the incentives 
for and perceived benefits of this cooperation. Leaders can look for 
opportunities for additional intcrinstitutional and interstate 
cooperation. 

• Encourage collaboration through regulation and development of 
incentives. Attempts to stimulate collaboration should take into account 
the relative paucity of such collaboration in American higher education 
and the difficulty of achieving it. It should also be kept in mind that 
incentives to use the new technologj' must not only reach the 
institutional level, but also must involve and reach faculty, and overcome 
barriers of resistance, the entrepreneurial faculty work style, and the 
traditional reward system. 

• Regional interstate cooperation is i promising approach. Here the 
question is: Can the states' multi-campus systems and institutions 
cooperate while they are struggling to rationalize their own systems? 
All have common problems, including high costs, limited resources 
and information gaps. It should be kept in mind that, although every 
state is unique, no state is quite as unique as it believes itself to be. 
The potential for collaboration is often greater than is initially assumed. 
Beyond the benefits of efficiency, cost savings and resource sharing, 
the value of regionalism is that it miniiiiizcs the provincialism to which 
all states are vulnerable. 

State leaders, to summarize, can significantly influence the process of 
integrating telecommunications into higher education. They can create a 
policy environment in which colleges and universities are encouraged to 
use technolog}' to improve educational opportunities. They can orevent 
the misuse of technology by those who mi^t try to avoid state provisions 
for consumer protection or quality assurance. They can also encourage 
institutions of higher education to address educational effectiveness, and 
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encourage collaboration through regulation and development of incentives 
for faculty. 

New technologies provide one avenue for stimulating and encouraging 
constructive change in higher education. The ultimate criteria against which 
efforts aimed at appropriate applications of technology' in education will 
be assessed are the improvement of instruction and enhancement of the 
student experience. □ 
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APPENDIX A 

Subchapter J: Televised Instruction. 
(Policy adopted by the Coordinating 
Board of the Texas College and 
University System) 



5.191. S<:ope and Purpose. 

(a) Thia subchapter is designed to encourage the development and use 
of television for educational purposes while ensuring a level of quality 
equivalent to that of regular on-campus resident credit instruction. The 
rules and regulations in this subchapter apply only to institutions over which 
the Coordinating Board has authority unde* state law 

(b) The Coordinating Board shall consider an institution's entry into delivery 
of televised instruction to be a change equivalent to a request for a new 
degree program, requiring the development of an Institutional Plan for 
Televised Instruction in accordance with Section 5.195. 

(c) Courses offered through televised instruction shall be subject to the 
approval procedures of Subchapter H for off-campus and out-of-district 
courses in order to be eligible for state funding of semester credit/contact 
hours. These coun^es must be reported through the Coordinating Board's 
uniform reporting system under the code for "Televised Instruction** as 
defined in the Educational Data Service Reporting Manual. 

(d) The Commissioner of Higher Education shall appoint an Advisory 
Committee on Telecommunications to advise him on the implementation 
of these rules and regulations and other matters related to present and 
future delivery of education via communication technologies. 

5.192. Defli Hions. 

(a) Televised InsttwUon— Any form of instruction that uses live and/ 
or pre-produced television programs as a primary mode for delivering 
instruction to the student at a location removed from the physical presence 
of the instructor. Delivery systems may include but are not limited to one 
or more of the following: open-channel television, closed-circuit television, 
cable television, low-power television, communication and/or direct 
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broadcast satellite, satellite master antenna system, microwave, video tape, 
video disc, and telephone line. 

(b) Telecourse— The subset of televised instmction that uses pre-produced 
television programs as the primarj^ mode of ia;tructional deliver)". 

5.193. Exemptions. 

(a) The following courses shall be exempt from the rules and regulations 
contained herein: 

(J) organized classes offered by television by an institution on its 
campus or among campuses within its sy^stem; 

(2) noncredit extension, correspondence, or other continuing 
education courses; and 

(3) credit courses tvhich are self supporting, paid for cntinHy by the 
students, or do not involve state funding, 

(b) Other exemptions to all or part of the rules and regulations contained 
herein may be made by the Commissioner and the Coordinating Board 
on recommendation of the Advisory Committee on Telecommunications. 

5.194. Standards and Conditions. 

(a) Each course offered through televised instruction must be applicable 
to a campus-based degree or certificate program approved by the 
Coordinating Board for the institution. 

(b) Courses to be offered through telc^ised instruction must be included 
in the institution's current course inventory as approved by the Coordinating 
Board. 

(c) Reception sites for televised iastruction (other than reception in homes 
or on main campuses) must be recogni/ed rts auxiliar)' locations in advance 
by the Commission Community/junior colleges also must obtain recognition 
of reception sites within their districts prior to offering televised instruction 
at those sites. 

(d) If an institution proposes to offer televised instruction subject to 
Coordinating Board regulations in a community or district in which another 
institution of higher education is located, the proposing institution must 
notify the local institution according to procedures described in Subchapter 
H for off-campus and out-of-district courses. 

(e) If an institution objects to deliver)' of televised iastruction by another 
institution in what ii regards as its geographic service area, and if an 
agreement between the two institutions cannot be reached, the Coordinating 
Board shall consider the matter in accordance with the procedures in 
Subchapter H for off-campus and out-of-district courses. 
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(f) Funding formulas for community colleges and for senior colleges and 
universities shall be used for funding of televised courses. 

(g) Institutions offering courses througli televised iastruction shall submit 
to the Coordinating Board annual financial reports on direct operating 
expenditures for televised instruction, lliese reports shall be used to CNTiluate 
current funding procedures and levels. 

(h) Courses offered through televised instruction must include print 
materials and live interactive sessions with the instnictor of record. At a 
minimum, this interaction must include: 

(IJAn orientation session or sessions at the beginning of the course; 
(2 ) Periodic scheduled sessions between the student and the instructor 
of record, either on an individual basis or in a group setting; and 
(3 J Proinsion for access by the student for advice or consultation 
ufith the instructor of record, by telephone or other means 

(i) Students who wish to enroll in courses offered through televised 
inSw. action must satisfy the same requirements for admission to the 
institution, to the program of which the course is a part, and to the course 
itself, as would be expected of students enrolling in the same course tauglit 
in the traditional on-campus manner. 

(j) Faculty members teaching courses offered througli televised instruction 
must be regularly employed faculty members or must meet the standards 
and procedures used by the iastitution for the appointment of faculty 
responsible for on-campus resident credit courses. Pro\ision must be made 
for the review and appro^'ul of faculty at the departmental level in the 
fields affected. 

(k) Procedures for e^'iiluation of faculty responsible for courses offered 
through televised instniction must be equivalent to those used by the 
institution for the evaluation of faculty teaching on campus resident credit 
courses. 

(1) Procedures for evaluation of the organization, content, and ueliver>' 
of courses offered through televised instruction must be equi\'aleut to those 
used by the institution for evaluation of course organization, content, and 
deliver}' in on-campus resident credit courses. 

(m) Each course offered through televised instruction must include 
procedures for monitoring and assessing student performance, lliese 
procedures— such as written exercises, papers, and examinatioas— must 
be the same as or equivalent to those used in comparable on-campus resident 
credit courses. Mandards for success or failure in telensed instruction must 
be cs rigorous as those for on-campus resident credit courses. 

(n) Each instructor of record in a course offered through televised 
instruction must pro\ide timely feedback to students regarding their progress 




i J. 06 



102 



and performance, by methods equiviilent to those used in on-campus rcsident 
credit courses, 

(o) Whenc\'er televised instruction permits the enrollment of substantially 
grcater numbers of students in a course than would normally he taught 
in a similar class on campus, the institution must ensure that qualit}' is 
maintained. 

(p) Students enrolled in televised instruction must have access to all 
academic support services which the institution provides for students 
enrolled in on-campus resident crcdit courses, including academic advising, 
counseling, library and other learning resources, tutoring services, financial 
aid, etc. In addition stujentb enrolled in televised instruction must ha\'e 
access to campus events and other nonacademic activities on the same 
terms as students enrolled in on-campus resident credit courses, 

(q) Telecourse materials produced outside or within the institution must 
be cn'aluated and selected by an institutional team including individuals 
with competence in the content matenal, instructional methods, and 
televised instruction methodolog)'. 



5^195. Institutional Plan. 

(a) Any institution seeking authority to offer televised instruction must 
submit an Institutional Plan for Televised Instruction for review by the 
Advisory Committee on Telecommunications and approval by the 
Coordinating Board. An institution previously authorized to offer televised 
instruction on an experimental basis prior to the adoption of this subchapter 
sliall be required to submit an lastitutional Plan for approval as set out 
herein. Tlie plan must reflect institutional policies for offering televised 
courses and maintaining quality in accordance with these rules and 
regulations. In addition, the plan must include a description of institutional 
arrangements for operation of the televised instruction program, 

(b) Tlie Institutional Plan must include identification of the courses to 
be offered by televised instniction. Any additional courses selected for 
offering by televised instruction ;ifter the Institutional Plan has been approved 
are subject to the Coordinating Board's established course update 
procedures. 

(c) Tlie institution shall stipulate the maximum proportion of the course 
requirements any student may take by televised instruction for a degree 
or certificate program and provide a rationale where the proportion 
stipulated exceeds one-third. 

(d) The Coordinating Board shall provide guidelines to assist institutioas 
in preparation of institutional plans for televised instruction. 
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(c) Upon a'view of the plan, the Coordinating Board staff may request 
additional information. 

(0 The Coordinating Board shall sem* as a eleanne'iou'>e for televised 
instruetion to faeilitate the exehange of infomiation on materials used in 
courses oflercd via television. 

5.196. Institutional S€lf-Sti;dy. 

(a) Each institution oflering televised eourses shall eonduet a self-study 
of its televised instruetion within four >t;ars of Coordinating Board approval 
of a plan and ever)' five >t;ars thereafter. 

(b) The self-study jceport shall be avTiilable to the Coordinating Board and 
its staff* »^ requested. 

(c) The Coordinating Board shall provide guidelines to xssist institutions 
in preparation of their self-study reports. 

5-19Z Statewide Review. 

A statewiGc review of televised instruetion shall be eondueted under the 
auspices of the Coordinating Board in 1989 and periodically thereafter as 
determined by the Board. Ihe review team shall consist of consultants 
with expertise in televised instruction. 'Ihc team shall ev-aluatc and m:ikc 
recommendations to the Commissioner concerning the institutional self- 
study reports, the Coordinating Board*s rules and regulations, and any other 
topics of interest to the Board. 
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APPENDIX B 



Project ALLTEL and Its 
Recommendations 



Project ALLTEL— Assessing Long Distance Ix*aniing Via Telecommun- 
irations— was a joint effort of the Council on Postsecondar>^ Accreditation 
^COPA) an(1 the State Higher Education Executive Officers (SHEEO). 
Following two years of study, the two organizations jointly issu'jd a scries 
of recommendations targeted ut both the states and the accrediting 
community in order to ensure quality in the delivery of distance learning. 
Among the general principles and recommendations were: 

1. Policies for assessing long distance learning should not discourage 
the development and use of technology 

2. All states should have adeauate authorizing legislation in order to 
provide protection to consumers. 

3. State authorization should be the first step and a necessary 
prerequisite to accreditaiion of long distance learning. 

4. Institutions should develop and use rigorouh outcome measures 
to assess program effectiveness. 

5. *nic necessity of an institution's seeking state authorizatiOii depends 
in large measure upon the institution's physical presence in the 
state. 

6. Institutions should give to the appropriate &tate agencies and 
accrediting bodies advance notice of intent to initiate programs. 

7. State agencies should seek more uniform authorization n quire- 
ments. Tovvard that end the ALLTEL project developed a model 
"Institutional Profile" to be used by both state agencies and 
accrediting bodies. 

8. Accrediting bodies should continue to develop >iandards and 
procedures for off-campus programs including iastruction delivered 
via telecommunications. 

9. Accrediting bodies should create better mechanisms for the 
exchange of information about programs operating nationwide. 

10. Accrediting bodies should require institutions involved in long 
distance learning to have the appropriate state authorization to 
operate. 

A full description of the ALLTEL project and its products (including 
the institar onal profile) is available in a summary report from COPA, One 
O "^upont Circle N. W, Washington, DC 20036. 
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